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LETTER OF TRANSMITTAL. 


U.S. DEPARTMENT OF AGRICULTURE, 
BuREAU OF CHEMISTRY, 
Washington, D. C., March 6, 1909. 
Srr: [have the honor to submit a report on the continuation of the 
studies on the effects of environment on the composition of crops, 
carried on by Messrs. Straughn and Church under my personal direc- 
tion and in collaboration with the Bureau of Plant Industry and the 
agricultural experiment stations of Florida, South Carolina, Maryland, 
Connecticut, New Jersey, and Maine. The manuscript submitted for 
your inspection and approval at the present time relates to a four 
years’ study of the effect of environment on the sugar content of 
Indian corn at the stage of development and succulence when it is 
generally used for food. 
I recommend that the manuscript be published as Bulletin No. 127 
of the Bureau of Chemistry. 
Respectfully, H. W. Winey, 


Chief of Bureau. 
Hon. JAMES WILSON, 


Secretary of Agriculture. 


INTRODUCTION 


On the completion of the work connected with the study of the 
effect of environment on the sugar content of the beet,“ it was deemed 
advisable in the interests of economy and efliciency to collaborate in 
other studies of this kind with the Bureau of Plant Industry. The 
increasing volume of executive work in the Bureau of Chemistry 
rendered it impossible for the Chief of the Bureau to give as much of 
his personal attention to the study as he had previously done. Ac- 
cordingly an arrangement was made with the Bureau of Plant Indus- 
try whereby the Bureau of Chemistry would assist the Bureau of 
Plant Industry in its work of improvement by selection of sweet 
Indian corn, and the Bureau of Plant Industry undertook to grow 
the crops and give this Bureau full opportunities for studying the 
effect of environment on the composition of the sweet corn, both 
in its succulent state as used upon the table and after maturing. 

Messrs. Straughn and Church, the latter having worked with the 
Chief of the Bureau of Chemistry in studying the effects of environ- 
ment on the sugar content of beets, were accordingly detailed to 
perform the chemical part of the collaborative work. The general 
plan pursued in the former studies was followed in those which are 
reported here. 

The factors which are most effective in influencing the composition 
of the crop are length of day, with its concomitants, the amount 
and distribution of sunshine, the altitude, the temperature, and the 
amount and distribution of rainfall. As in the previous studies, 
we are indebted to the Weather Bureau for the meteorological data, 
to the Coast and Geodetic Survey for the computation of the length 
of day and the altitude and latitude of the stations, and to the 
agricultural experiment stations in the various States where the 
crops were grown, and the preliminary analyses made. It is only 
by such collaboration that problems of this kind which necessarily 
extend over wide areas can be successfully studied. 

The data which have been collected have been secured principally 
along the Atlantic coast, extending from Maine to Florida. Similar 
data are desirable for conditions in different longitudes, as well as in 
different latitudes, since the conditions which obtain in the interior 


aU.S8. Dept. Agr., Bureau of Chemistry, Bul. Nos. 64, 74, 78, 95, and 96. 
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of the continent may affect in a marked degree the character of the 
product. 

The distribution of the work from north to south rendered it pos- 
sible for the same analysts to perform the chemical analyses in the 
different localities. Beginning with the earliest harvest in Florida, 
the same workers followed the ripening crop from Florida to South 
Carolina, Maryland, New Jersey, Connecticut, and finally to Maine. 

One of the most important points in connection with this study 
was that the analytical work be done as quickly as possible after the 
harvesting of the crop. Previous work had shown a rapid change, 
especially in the sugar content of the green Indian corn, after its 
separation from the stalk, and particularly if exposed to a high tem- 
perature. It was necessary, therefore, where no chemical laboratory 
was available, to have a portable laboratory, so that the analyses 
could be made as soon as the corn was harvested. In this way the 
errors which would necessarily occur in examining the samples at 
different periods after harvesting were avoided. As it was quite 
impossible to perform all the analytical operations on many hundreds 
of samples in the field, only those analyses were made which could 
be speedily completed, and the samples were preserved in such a way 
as to protect them from any appreciable change until the more elabo- 
rate chemical work could be accomplished. By the course of experi- 
ments which preceded the beginning of this work it was found that 
the best, simplest, and easiest way of preserving these samples is 
immediately to boil them in alcohol. This not only prevents all 
enzymic and other destructive action but also protects the samples 
from fermentation until such time as they can be more carefully 
examined. 

There are many points relating to the influence of environment 
which are not covered by these investigations. It seemed wiser not 
to complicate the problem by undertaking too many lines of study. 
Sweet Indian corn is valued as a table dish on account of its succu- 
lence, tenderness, and sweetness, and these were the points to which 
particular attention was directed. Organoleptic tests were made 
in addition to the chemical determinations as to the sweetness and 
general character of the product and it is interesting to note that 
the results of these agreed in nearly every instance with the chemical 
determinations. In other words, the trained palate, while not able 
to determine the percentage of sugar in such a product as sweet 
Indian corn, was at least able to note the samples as poor, good, or 
excellent, and the chemical analyses bore out the classification thus 
made. 

This line of work has been continued now for a number of years 
with excellent practical results. It has, the writer believes, marked 
out a new course of agricultural investigations which, in the future, 
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will do much for the progress of agricultural sciences. It is true 
that in some small countries the variations in the environment are 
not sufficiently great to enable studies of a similar character to be 
carried on, yet there are many single States in our own country 
whose areas and consequent variations of environment are sufficient 
to permit studies of great value to be carried on within their borders. 
As an illustration of this, Texas, for instance, affords such variations 
in environment that studies of this kind might be undertaken within 
its borders. Fortunately, by reason of the relations which exist 
between the central government and the various States in this country 
it is an easy matter to secure the collaboration of a sufficient number 
of States to widely extend these studies of environment. Un- 
doubtedly similar collaborative studies could be profitably made 
by countries. For instance, on the continent of North America it 
might be very easy to interest both the Dominion of Canada and 
Mexico in studies of the effect of environment on the composition of 
plants which would grow in all three countries. Thus the line of 
study which has been indicated by these investigations may be 
pursued in the future with much more useful results by others. 

It is evident that the character of a food plant, as far as its physical 
and organoleptic properties are concerned, is largely the result of 
chemical composition. Hence it follows that if we can place in the 
hands of the farmer the means of influencing this chemical com- 
position much may be accomplished toward the improvement of 
plants and their adaptability to the particular purpose for which 
they are intended. Combined as this study naturally is with that 
of selection for improvement, it affords an almost perfect means of 
variation at the will of the experimenter who may have at his dis- 
posal the variations in environment which are dominant in producing 
chemical change. While perhaps it is idle to look forward to a time 
when the environment itself may be subject to variation through 
human means, it is not difficult, in a limited way, to produce changes 
in environment at the present time by growing plants under glass. 
Thus a way may be opened for studying effects of environment 
within a very small area of the United States. While such a study 
would be full of the greatest scientific interest, it could not possibly 
have the same practical value as a study made under natural 
conditions. 

The original plan under which these studies were mapped out 
included also studies of the effect of environment on the protein 
content of cereals and the sugar content of melons. Much pre- 
liminary work has been done along these lines, but not enough to 
warrant publication at the present time. The data secured show, 
however, that these are promising fields of research. 
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These investigations are of more than usual interest, because they 
expand the ideas which have heretofore been held respecting the 
application of agricultural chemistry. To many people agricultural 
chemistry means solely the analyses of soils and fertilizers, whereas 
in its broadest sense it covers the study of the composition of plants 
and animals and the foods which produce them. Agricultural 
chemistry in this sense becomes one of the most important of the 
biological sciences, and as such is now recognized by those who fully 
understand its scope and its possibilities. 

H. W. Winey, 
Chief of Bureau. 
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THE INFLUENCE OF ENVIRONMENT ON THE COMPOSI- 
TION OF SWEET CORN, 1905-1908. 


ORGANIZATION OF THE WORK. 
ARRANGEMENTS FOR COLLABORATION. 


In beginning the investigation of the effect of environment on the 
composition of sweet corn, the experiment stations of South Carolina, 
Maryland, New Jersey, Connecticut, and Maine were asked to coop- 
erate, the following letters being sent to the directors of these stations: 


Marcu 20, 1905. 

Dear Sir: I have requested the Secretary to authorize this Bureau to study the 
effect of environment upon the chemical composition of sugar corn, following the 
method pursued in the past five years in connection with the problem of the sugar 
beet. To this end we desire to have a small plat of sugar corn of uniform quality 
planted at several agricultural experiment stations. The plat should not exceed 
one-twentieth of an acre in area. The ordinary careful attention to the preparation 
of the land and to the planting and cultivation will be expected to be given by the 
station. At the proper time, when the corn is in the green state fit for consumption, 
some samples should be harvested, packed under the directions to be furnished by 
this Bureau, and mailed under frank for analysis. The work will not be onerous 
and will be very valuable. We shall expect also a transcription of the meteorolog- 
ical observations for this station every month. * * * 


Having received favorable replies from all of the stations men- 
tioned, the following letter, together with the sample of corn to be 
planted, was sent: 


Dear Sir: In harmony with your agreement to cultivate a plat of sugar corn I am 
sending you under separate cover 4 pounds of sugar-corn seed, ‘‘Stowell Evergreen,”’ 
grown in Connecticut. This is a part of the seed which will be planted at various 
stations. I do not think it necessary to offer any suggestions in regard to the char- 
acter of the soil or the method of cultivation which you may practice. The conditions 
under which the work is conducted will determine for each place the character of 
cultivation, etc. I suggest that you make a record of fieldwork as follows: 

1. Character of the soil. 
. Previous history and cultivation as far as known. 
. Kind of crop last grown and character of fertilization. 
. Depth of plowing and method of preparing seed bed. 
. Date of planting. 
Date on which the young plants come up. 
. Character and kind of fertilization. 
. Frequency and manner of cultivation. 
. Date of tasseling. 
. Date at which corn reaches maturity, suitable for table use. 
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11. Date of complete ripening and hardening of the corn. 

12. Date of first frost, if any. 

13. Date of harvesting of ripened corn. 

14. Yield in stalks and ears per acre. 

15. Meteorological data, including time and amount of rainfall, average tem- 
perature, etc. 

In regard to the sampling for analytical work, subsequent communication will be 
made, and to this end I shall be glad to have you inform me about the time when the 
corn will be ready for table use. Further suggestions will be then made, and probably 
an agent of this Bureau will be present to assist in the sampling. * * * 

After sending the sample of Stowell Evergreen it was decided that 
it would be advisable to use also a corn that ripened earlier, owing to 
the improbability that the variety named would ripen in Maine, and 
the following letter, together with a sample of Crosby corn, was sent 
to the various stations cooperating: 

ApriL 19, 1905. 

Dear Sir: It seems quite probable that the sample of sweet-corn seed which I sent 
you—Stowell Evergreen—will not ripen at the northern stations which are cooperating 
in the experimental work. I ask, therefore, that you plant also a small plat of Crosby 
corn which I am sending herewith, as this will certainly ripen even as far north as Maine. 
I desire, also, to add a word of caution which probably is wholly unnecessary, since 
you doubtless would have avoided any danger of contamination anyway. Do not 
plant the varieties of sweet corn near other varieties, especially of field corn, where 
there can be any danger of mixing the pollen. Only a small area will be necessary 
of this second variety; perhaps one thirty-secondth of an acre will be entirely suffi- 
cient. JI am sending you about 2 or 3 pounds of the seed. 

I am informed by those in charge of the seed distribution here that the vitality of 
this Crosby corn is not very high, only about 70 per cent. I therefore suggest that 
you plant the seed liberally and then thin down to the proper number ofstalks. * * * 


PRELIMINARY EXPERIMENT ON THE EFFECT OF STORAGE ON SUGAR 
CONTENT. 


It was the original intention to have an agent of the Bureau of 
Chemistry visit the various stations when the corn was ripe, harvest 
the necessary amount and, without husking, wrap the ears carefully 
in oiled paper to prevent evaporation of water, and ship the samples 
directly to the Bureau at Washington. Prior to the ripening of the 
corn in South Carolina, samples of green corn were secured on the 
open market, and a study of the effect of storage at room temperatures, 
such as would be encountered in shipping, was made. 

The sugars were determined in a number of the ears and the remain- 
ing ones were moistened, wrapped in oiled paper, weighed, and stored 
at room temperature for thirty-six hours. At the expiration of this 
time they were again weighed and the amount of sugars determined. 
Only a slight loss in weight was observed, as shown by the following 
table, but the sugars showed a marked decrease. On opening the 
stored samples they were found to be sweet, and no trace of fermenta- 
tion could be perceived. 
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Effect on green corn of thirty-six hours’ storage at room temperature. 


(June 21 to June 23, 1905.) 


Weight. Sugar. 


Before After Before After 
storage. storage. storage. storage. 


Grams. Grams. Per cent. Per cent. 
39 23 -70 | 0.95 


6 1 
7 235 1.71 1.70 
236 233 1.68 1.11 
225 223 1.49 a, 47 
231 PRO ee Seeeteesa UR Gee selcaee 
251 PoC Ua eee ose eee cb GEE Ge 


a Sample had a sour odor. 


Attention is called to the fact that these analyses were made on 
corn (Adams Early) bought on the market, and which had very 
probably been pulled for a day or more before the work was begun. 
This might account for the low percentage of sugars found before 
storage. More extended studies on this point made at the Maryland 
station on a large number of samples verify the tendency here indi- 
cated for the corn to decrease in sugar content during storage. 

In connection with the problem of shipping the corn from the 
various stations for analysis, and also because of the interest of the 
matter to’canners, a further study was made as to the effect of storage 
at various temperatures and under various conditions; that is, husked 
and unhusked, and wrapped in oiled paper. The detailed results of 
this study have been reported by the Maryland station, in coopera- 
tion with which station the work was done.* The temperatures 
varied from the normal room temperature of 77° F. (25° C.) to 
refrigerator temperature, 63° F. (17° C.). 

In the freshly pulled samples the sugars present were 4.59 and 
4.74 per cent. On standing twenty-four hours at room temperature, 
unhusked, about one-third of the sugars disappeared; after the next 
twenty-four hours another loss was noticed, but when the sugars 
reached 1.80 per cent no further decrease took place. The taste was 
not so good after twenty-four hours as when the sample was first 
pulled. As the time of storage increased, the flavor deteriorated, 
and after ninety-six hours the corn tasted flat and sour and the kernels 
were wrinkled. The data do not show that any material difference 
resulted from husking the ear, wrapping it in oiled paper, or storing 
it in the refrigerator. This is true both of the taste and the per- 
centage of sugars found. The work shows that corn should not be 
pulled until ready for use, and should be put on the market or canned 
with.as little delay as possible after gathering. 


@ Maryland Agr. Exper. Sta., Bul. 120, Sweet Corn Investigations, 1907. 
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Owing to the location of some of the cooperating stations, from 
twenty-four to thirty-six hours would elapse between the time the 
samples were picked and their arrival at the Bureau; and if they 
came in the afternoon, sixteen hours more would elapse before work 
on them could be begun. The decrease in the sugar content in 
transition from the field to the laboratory, as shown by the work 
just reviewed, would, of course, give misleading results and defeat 
the object of the investigation; therefore another plan had to be 
devised. The most feasible one seemed to be to have the chemist 
visit each laboratory at the time the corn was ready for harvesting 
and make the analyses there. Accordingly analytical work was 
begun at the South Carolina station about July 10, 1905. 

The sugar determinations were all made by reduction of alkaline 
copper sulphate weighed as copper suboxid and calculated from this 
to sugars by means of the Munson-Walker tables.* To this end, 
enough Fehling solution, as modified by Soxhlet, was made to com- 
plete the determinations at all of the stations, and this, together with 
the graduated glassware and weights, was sent to the various stations 
in order to insure uniformity. 

The method employed was one devised at the Maryland experiment 
station for use on dried corn and was found to be satisfactory for 
green sweet corn. In brief it was as follows: 

Remove a sample of the corn, equal to about three rows of kernels, 
pass through a food cutter, then pound in a mortar to break up the 
germs. Wash 16 grams of this macerated sample into a 200-cc 
flask with a 40-per cent boiling alcohol solution; place this on a hot 
water bath and boil gently for one hour; cool, make up to mark with 
95 per cent alcohol, shake thoroughly, and allow to settle. Draw 
out 50 cc (4 grams of original sample) of the solution, add about 
50 cc of water, and drive off the alcohol carefully. Wash the 
dealcoholized solution into a 100-cc flask; add a sufficient quantity 
of neutral lead acetate;’ precipitate the lead with sodium carbonate ; 
make up to the mark with distilled water, shake, filter, and take 50 
cc for inversion according to Clerget’s method. The reduction was 
then accomplished by means of the Soxhlet method as outlined in 
Bulletin 107, Revised, of the Bureau of Chemistry, page 43, with the 
exception that recently-boiled distilled water was not added at the 
end of the reduction. 


aU.S. Dept. Agr., Bureau of Chemistry, Bul. 107, Rev., p. 248. 
6 In dry corn it is necessary to add alumina cream also. 
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At the South Carolina station the Crosby corn was grown in a field 
of sandy loam which was cleared in 1891 and rotated in corn, cotton, 
cowpeas, oats, and cowpeas. The last crop of oats followed by cow- 
peas Was grown in 1904 with a fertilization of 600 pounds per acre of 
equal parts of acid phosphate, cotton-seed meal, and kainit. 

In 1905 the ground was plowed to a depth of 8 inches, furrows 
opened 4 feet apart, fertilizer applied and mixed with the soil, and 
the seed planted April 24, and covered with a plow. The fertilizer 
for this crop was made up of 200 pounds of 14 per cent acid phosphate, 
200 pounds of cotton-seed meal, and 200 pounds of kainit per acre. 
A weeder was used April 28 and May 1 and the plants came up May 5. 
The plat was worked May 9 and 20 and June 12. The corn tasseled 
June 14, and a few ears were ready for table use June 28. 

The meteorological data furnished for Clemson College for the 
growing season in 1905 are as follows: 


Meterological data for Clemson College, S. C., 1905. 


| Mean | precipi- | Clear | F@ttHlY | clouay | 


Month. rata tation. | days. cd days. 

CoH, Inches 
N01 | I See ese 62.0 2.7 18 4 8 
LE red areca See 72.2 8.65 20 3 8 
June 77.5 1.07 20 7 3 
Halve ccc. 79.2 7.29 22 7 2 


Analysis of individual ears of Crosby corn grown at Clemson College, S. C., 1905. 


| Sugars 
. caleu- 

Serial No. Moisture.) .T°tal | jated to 
sugars. Agee 

| {ree basis. 

Per cent. | Per cent. | Per cent. 
VA eae gas Selb a 68. 80 13. 55 43. 42 
v8 3 ERAS rc nee 68.38 13.18 41.68 
tp pet Ail Rew a ae eed 68. 86 12.76 40. 97 
PY (ERE SD ease tee 67.30 12. 23 37. 40 
7B I oy RU BSR 63.35 12. 46 33.99 
PANIRN date Serb tks 62. 06 12. 86 33.90 
73) Siri Fea peep Lo A 66. 55 10. 55 31. 54 
Doe seh a on eae 65. 55 10.65 30. 92 
2363 Seine vaca ue 61.70 11.74 30. 66 
Maximum... 68. 80 13. 55 43. 42 
Minimum ___- 61.70 10. 55 30. 66 
Average..... 65. 84 12.22 36.05 


The Stowell Evergreen was grown on a field of sandy loam on 
which corn had been raised in 1900 and 1901, artichokes in 1902 and 
1904, and soy beans in 1903. The fertilizer used in 1904 consisted of 
100 pounds of acid phosphate, 100 pounds of cotton-seed meal, and 
100 pounds of kainit per acre. For the 1905 crop, 2,000 pounds of 
composite per acre were used, consisting of 1,000 pounds of stable 
manure, 600 pounds of cotton-seed meal, and 400 pounds of 14 per 
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cent acid phosphate. The ground was plowed 4 inches deep and 
flushed. The seed was planted April 12, and the plants appeared 
sixteen days later, April 28. A weeder was then used, and the 
ground was gone over with a scraper May 1,10, and 17. On June 15 
the corn tasseled and was ready for the table about July 8. 

The average analysis of the corn grown at the South Carolina 
experiment station shows that the moisture content of the Crosby is 
not nearly so high as that of the Stowell, while the sugar content is 
nearly double, and when calculated to a water-free basis the total 
sugars are still very much higher, indicating a more palatable product. 
The Crosby corn was ready for table use about ten days earlier than 
the Stowell, early ripening constituting another characteristic advan- 
tage of that variety. 


Analysis of individual ears of Stowell Evergreen corn grown at Clemson College, S. C., 1905. 


aed ahaa 
ealeu- ealeu- 
Serial No. Moisture. eee lated to Serial No. Moisture.) T°t@l | jated to 

Sars. | water-free Sugars. | ~ater-free 
basis. basis. 

| 

Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
DAR ne Soames 82. 03 7.29 AOD || r2Odcrarei aetna eisiciseree 73. 92 6.99 26. 82 
250 eRe oe 74. 54 7.15 PE 00 gl QaASe soso se ccaace 78. 60 hye 26. 73 
DANES a ee 78. 50 7.94 PL 740 | Hea ea et a a 76. 16 6. 34 26. 60 
24S) 3A ae 79. 04 7.09 G5: S431 DAGe Pee oe 76. 86 6.13 26. 49 
PAs (a Meets. 80. 00 7.35 ay (ig | Na eee etre ees eee 74. 30 6. 51 25 oo 
258 mete: 79. 90 7.13 SOS 47a eos ewaee= sees 72. 39 6.95 25. 18 
DADS te on See 80. 15 6. 68 BRITTO s0y (ae eee see 70. 13 7.40 24.78 
PA ee ae 28 75. 93 8. 04 Bosal erence seaie cece 71.00 7.00 24.13 
7? Ee espace 77. 23 7. 56 RB AGI] be |7( Sas ee 73. 50 6. 38 24. 07 
DOOR Ree ene 77.18 7.50 O22 86ull (26d ecscws seo. .2c 74. 27 6. 08 23. 63 
DA eRe eat: 79. 99 6. 38 BLESS AOSE oe te aceee 70. 08 6. 95 23. 23 
1 (se pee eg eens 71. 94 6.14 7 A) Bt 72.05 5. 5k 19. 72 
BIT ae ea bee 74. 80 (ATE Say AN [ey ( ee ee ee 69. 45 5. 61 18. 36 
TADS STEVE cee 75. 30 7. 46 OO MOWN2O8. ce ees tcce 69. 71 Dawe 17. 23 
Pah Ser RE 76. 30 7.14 SUBIR Sc REZ Dt at eres 74. 07 3. 31 11. 21 

PLB ae Soest Eee 79. 56 6. 12 29. 94 —_——_—— 

256 sete oHee 73. 40 7. 85 29. 51 Maximum... 82. 03 8. 04 40. 56 
VAG TEAS Seca se 79. 44 6. 02 29. 28 Minimum ... 69. 45 3. 31 11. 21 
DT2 Re ee 76. 88 6. 48 28. 03 Average..... 75. 54 6. 68 27.95 


Comparison by weight of the various parts to the whole ear (Stowell Evergreen). 


; Wei f 3 : Wei 
Serial No. Wiel of Weight of husk. | Weight of kernels. a 
Grams. | Grams. | Percent.| Grams. | Per cent.| Grams. 
7.7 Ryerss ee 440 1 36. 6 164 37.3 115 
71 ar ee RS. 4 465 125 26.9 205 44.1 135 
(ERR poe he 8 450 210 46.7 120 26: 7 120 
2 a Gen MeN eye 406 103 Pe? 172 42.3 125 
6 fe Ppa ea eal 8 347 87 25.1 145 41.8 115 
27 (Gemeente ee ee 325 108 | 33. 2 147 43.7 75 
Average..... 405. 5 132 | 32.0 158 39.3 114 


MARYLAND. 


The field set apart for the sugar-corn work at the Maryland station 
was a plat of clay loam which had not been tilled for the last fifteen 
years. It was plowed about 6 inches deep, harrowed twice, and a 
float was used to break up the clods. No fertilizer was used, and the 
corn was planted April 28. On May 24 and on June 6 and 26 the 
field was worked with a tooth cultivator, and on June 21 it was hoed. 
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The first corn ready for table use ripened about the first week in 
August, and the matured corn was harvested October 1. These data 
apply equally to the Crosby and to the Stowell Evergreen, except 
that the Crosby matured a week earlier than the Stowell. 

The climatic conditions under which this corn was grown and the 
analytical data obtained are shown in the following tables: 


Meteorological data for College Park, Md., 1905. 


Mean ws Num- 
_ | Precipi- | Clear Cloudy 

Month. fae tation. | days. | days. neg 
or. Inches. 

Apmllenosc es. 55.8 2.75 20 6 5 

MEY so nonce cla ante 63. 8 3.14 25 5 4 

UO Se sow a 69. 8 3.77 21 5 7 

Wralyey es tees oe 76. 6 | 6. 97 19 4 9 

AUBUSU Sc ot ct = = 74.0 7. 86 19 11 7 


Analysis of individual ears of Stowell Evergreen corn grown at College Park, Md., 1905. 


Suet | come 
calceu- ™ cailcu- 
Serial No. | Moisture.| Tt! | tated to || Serial No. _‘| Moisture.| Tt@l | tated to 
ars. | vater-free Sugars. | water-free 
basis. basis. 
Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
BIS Sais casmnases 82. 71 6. 83 BAe Onl | eo ee oe 75. 65 5.52 22. 66 
Waaleeis Sane sete 79. 00 7. 62 SOSLO [ZOO raaacewiaee nes 70. 67 6. 29 21.45 
Den ai siceenas 81.09 6. 80 BaP OG yl | MaSere te eh alco eects 78. 32 4. 80 22.14 
BUOR ee amoee eos 80. 60 6. 52 SOLO: adder omen. sees 78. 35 4.53 20. 92 
BLT eos 82. 08 5. 96 657277 Oat |e i en 71. 97 5. 80 20. 69 
Dale etais ose tee 80. 39 6. 44 Baron hal hs i ie ae nme. ere 74. 86 4.98 19. 81 
BUS ee ee ee eS 81.03 6.19 B2sGorttaole- fa a) 73. 45 5. 26 19. 81 
ob Lees eS OF Wes 84, 28 5. 00 SUSE Nedbetercne sche eee c 78. 98 3. 97 18. 89 
C1; Repent 79. 24 5. 82 28.03 —— | ——q_ | — 
Blaescnsonacewen 76. 65 6. 23 26. 68 Maximum... 84. 28 7. 62 39. 50 
71 eS ae, gee 77. 30 5. 67 24. 97 Minimum ... 70. 67 3. 97 18. 89 
EDS orn eee 78. 68 5. 26 24. 67 Average. .... 78.13 5.78 27.18 
SNE ees ae eras 75. 34 5.93 24. 04 


Comparison by weight of various parts to the whole ear (Stowell Evergreen). 


: Wei = E . 

Serial No. Ml age Weight of husk. | Weight of kernels. Welrke of 
_| Grams. | Grams. | Per cent.| Grams. | Per cent.| Grams. 
BO icra wc nae oe 565 133 23. 54 267 47.26 165 
re ee Ate Oe 519 129 |- 24.86 210 40. 46 180 
BUS ae a Coe seat 495 120 24.24 210 42. 42 165 
DRG a ear conn oe 475 185 38. 95 150 31. 58 140 
Foe ee REM serge, 447 187 41.84 130 29. 08 130 
= BUG Se hate eae 445 115 25. 84 195 43. 82 136 
PAS La as ioe A a 445 145 32. 58 180 40. 45 120 
Pols pee eae te ae AEE 430 195 45. 35 107 24. 88 128 
Sp rae oes a: i 427 135 31. 62 150 35.15 142 
S102 Bee See oe ae 408 121 29. 66 142 34. 80 145 
DRA aN ee Fae ee ee 395 115 29.11 155 39. 24 125 
DMLSA Tete a eee S 368 103 27.99 130 35. 33 135 
51 Ge See ee ee 363 88 24.24 147 40. 50 128 
oo! ae a ee 350 140 40.00 95 27.14 115 
DOT ea ete ek 330 124 37. 58 96 29.09 110 
OD ee = ne wre 325 89 27. 38 136 41.85 100 
Be i ees Bae ee 285 73 25. 61 87 30. 53 125 
Average...... 416 129 31.01 152 36. 54 135 


The meteorological data show a normal rainfall for April, May, and 
June, but for the months of July and August, when the ears were 
forming, the precipitation was excessive, the average for these months 

4925—Bull. 127—09——-2 
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for a period of twenty-six years being 4.7 and 4 inches, respectively. 
The number of clear days was not so great during July and August 
as for the previous months. 

A very poor crop of the Crosby corn was secured. Aside from the 
low vitality, the wire worm destroyed a large percentage of the young 
plants, and no analyses were made of this variety. The Stowell 
Evergreen showed more variation here than in South Carolina. The 
plants were much larger and stronger and the yield considerably 
greater. In South Carolina the ears were much injured by worms, 
while in Maryland very little trouble from this cause was experienced. 


NEW JERSEY. 


The soil on which the corn was grown at the New Jersey station 
was a light, gravelly loam on which a crop of corn had been grown in 
1904. In preparing the ground it was plowed and harrowed, and the 
seed was planted May 10. At intervals of about ten days it was culti- 
vated and hoed, and the green corn was ready for table use about 
September 6. The yield was only half a crop, and the matured corn 
was harvested October 15.. Tables showing the meteorological and 
analytical data for the season follow: 


Meteorological data for New Brunswick, N. J., 1905. 


Mean cae Num- 
_ | Precipi- | Clear | Partly | Cloudy 
Month. ee tation. | days. | cloudy.) days. poe 
On Inches 
61.2 1. 83 17 8 6 7 
68.3 1. 83 15 1l 4 7 
74.6 4.23 17 13 1 5 
70.9 4.96 19 6 6 6 
65.0 4.06 19 5 6 
I 


Analysis of individual ears of Stowell Evergreen corn grown at New Brunswick, N. J., 1905. 


Scare Sucers | 
calcula- calcula- 
Serial No. Moisture. aks ted to Serial No. Moisture. uote ted to 
Bars. | vater-free ars. | vater-free 
basis. basis. 
Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
73. 04 6.00 22s 2OUNWALG. oes Jue o. cate 71. 67 3.63 12. 82 
71.74 5. 89 20: SEPALS sc mweees ccees 70. 62 3.74 12. 73 
72.65 5. 53 SLURP Ay) (|b 8 PIERRE 3 Seer 69. 14 3.91 12. 66 
69. 62 5. 59 5 USB dt [Te ee Sek 68. 94 3. 90 12. 55 
79. 35 3.79 ES SON Paawas cae ee sco ces 69. 64 3. 66 12.04 
69. 96 5. 26 feo le R408 eo eee cece 66. 79 3.94 11. 86 
68. 34 5. 44 1 iy aKa |i: 2s ee eee 67. 62 3.79 nh yal 
66. 99 5. 07 LG. BOM WAdG es See oe 70. 91 3. 32 11. 42 
71. 53 4.61 za) | Uy ee eS ee 67. 47 3.68 11.31 
69. 84 4.85 PG Oya Aaa secon ae te oe 63. 12 4.13 11.19 
W212 4.07 1A 59) WARD cies se ah oe 66. 34 3. 34 9. 92 
69. 21 4. 37 D4 OURAN) oe ae oe 71.14 2.69 9. 32 
69. 94 4,23 MGT WWARB tee efor fe 62. 01 3. 49 9.19 
72.79 3.79 1S ea | le Re pee oy ee oe 67.91 2.92 8. 45 
70.15 4.13 13. 84 —_—_—— 
68. 24° 4. 37 13. 76 Maximum.. 73.04 6.00 22. 26 
59. 42 ats) 13. 67 Minimum... 59. 42 2.69 8.45 
69.75 4.13. 13. 66 Average.... 69. 28 4.26 14,12 
68. 23 4.15 13. 07 
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Comparison of weight of ear and various parts (Stowell Evergreen). 


Weight 


Serial No. of entire Weight of husk. Weight of kernels. pits 

ear. ule 

Grams. | Grams. | Per cent.| Grams. | Per cent.| Grams. 

369 boos ea eee 445 160 35. 96 177 39.77 11 

TY ae Seater tet Ann 425 129 30.35 152 35. 76 144 
SOT ee ae eee 407 142 34. 89 131 32.18 134 
SOS TA RAL ees tend ets 404 149 36. 88 152 37.62 103 
SY Ue rane Cena een ae 338 76 22. 49 191 56. 51 71 
Mle ae moe meeciamments 335 120 35. 82 125 37.31 90 
OT (peed eee 310 112 36.13 91 29.35 107 
Average...... 381 126 33.11 146 38. 26 110 


The meteorological data show a dry period during the principal 
growing months, but an abundant rainfall during the period of 
maturing, the total precipitation being nearly 20 per cent below the 
average. Mr. Halstead, of the New Jersey station, has called 
attention to the fact that the summer season was quite unusual, the 
drought being so severe that the corn crop on the station farm was 
reduced fully one-half and practically no corn of the Crosby variety 
matured. The Stowell Evergreen did not reach nearly the growth 
of stalks or ears in New Jersey that it did in Maryland or Connecticut, 
and the sugar content was much lower than at any other station. 


CONNECTICUT. 


About one-twentieth of an acre on the Connecticut station grounds 
was devoted to the experimental sweet corn. Thesoil is alight, sandy 
loam and had been used previously for garden vegetables. The 
plat was plowed, harrowed, and fertilized with stable manure. The 
seed was planted May 12, and the field was kept entirely free from 
weeds by the use of a horse cultivator supplemented by hand hoeing. 
The corn was ready for table use on August 24. 

The climatic conditions existing at New Haven are shown by the 
following table: 


Meteorological data for New Haven, Conn., 1905. 


Mean ne Num- 
Precipi- | Clear | Cloudy 
Month. temper- F ber of 
Aas tation. | days. | days. atric 
a Inches. 


14 a ee a 57.6 1.18 11 9 | 

THE. S= 5 seek 65.5 5. 87 9 8 | 11 
Wuilyer saoce- eee 73.0 2.86 15 5 
Auguste). 52.2 68.5 7.20 10 10 


= 
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The precipitation was not very evenly distributed, being low in 
May, when the corn was planted, and excessive during the early 
growing stages and the maturing period. 


Analysis of individual ears of Crosby corn grown at New Haven, Conn., 1905. 


ween Supers osr- 
. : ota culated to 
Serial No. Moisture. sugars. | water-free 
basis. 
| 
Per cent. Per cent. Per cent. 
BY 6 Paaae Sere Seen a 81.01 9. 44 49.71 
ae Usb soe oe ee 76.51 9.14 38.90 
3 Loin se. | 76.33 7.09 29.97 
3) Sarasa ocak 71.50 8.20 28.77 
Obpee aSa- =e 75.10 6.59 26. 47 
3 A ee ee 2 62. 44 7. 42 19.75 
Sf ane RAE ee Sete 68. 23 6.21 19. 54 
Maximum .. 81.01 9.44 | 49.71 | 
Minimum... 62.44 6.21 | 19.54 
Average .... 73.01 7.73 30. 44 


Analysis of individual ears of Stowell Evergreen corn grown at New Haven, Conn., 1905. 


ereere ease 
caleula- caleula- 
SerialNo. | Moisture.| T°t®l | ‘tea to Serial No. | Moisture. ,7°'@! | ted to 
Sugars. | ater-free gals. | water-free 
basis. || basis. 
\}_ 
| 

Per cent. | Per cent. | Percent. Per cent. | Per cent. | Per cent. 
DOSS aes aaeles pee 81.39 5.92 31.81 |} 70.26 6.24 20.98 
BOSeE Sean een 82.27 5. 42 30.56 || 72.41 5.59 20. 26 
DOO Seer eee ae 74. 26 7.50 29.14 || 73.09 5.29 19. 66 
ADDR foes 80. 93 5.28 27.70 || 71. 42 5.41 18.93 
SOGee ease ee 74.70 6.93 27.39 || 76.35 4.33 18.31 
BoE Sgdactsacae 78.09 5.95 27.15 72.83 4.76 17.51 
A Oe ae cialis ers 79. 47 5 pe 26.89 69.54 4.72 15. 49 
B80 eeR ee cee 80.10 5.18 26.02 || 73.39 4.03 15.14 
Soe Sema 72. 43 6.97 25.28 69. 44 4.47 14.63 
Ot ss Se 78.43 5.41 25.07 69. 63 4.41 14. 52 
B Yt Opes eens 77.14 ete 25.06 74.90 3.45 13. 76 
304 Se Satake 71. 49 6.69 23. 46 70. 46 4.00 13.54 
S98 Sc ceninceoase 77.14 5.36 23.44 70.18 3.75 12.58 
ANOS Sass ees 71.23 | 6.45 22. 42 |! Oo ——_—_—— 
Daa owew seer ce 75. 87 | tae) 22.17 Maximum. . 82.27 7.50 31.81 
40Ge och Sasso Tite 6.22 21.57 |} Minimum . . 69. 44 3.45 12.58 
BOO eine aca ce coe 77.18 4.83 21516: | Average.... 74. 62 5.36 21.70 
Boge. Sea 75.91 5.09 21.12 || 


The average sugar content of the Crosby corn for 1905 was much 
above that for the Stowell Evergreen, but this was also true at each 
of the other stations. The general condition of the crop was better 
at Connecticut than at any other places, and no worms or weevils 
were present. 

The moisture content of the Stowell Evergreen was very near that 
for the South Carolina station, yet the sugar content was much 
lower, Connecticut standing third in percentage of sugars for this 
variety. 
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MAINE. 


The piece of land selected for the corn experiments at the Maine 
station was a plat of clay loam consisting of one-twentieth of an acre 
which had been used for garden vegetables. It was fertilized with a 
mixture containing 3 per cent of nitrogen, 6 per cent of phosphoric 
acid, and 8 per cent of potash. The seeds were planted June 15, cul- 
tivated with a spike-tooth cultivator at intervals of ten days, and 
hoed as often as was necessary to keep the plat free from weeds. 
The green corn was ready for table use about September 15, and 
the mature corn was harvested October 14. The Stowell Evergreen 
failed to mature before a killing frost. That portion grown on land 
which had been devoted to cabbages the previous year was small 
and inferior. The rest was fair and typical of the variety. Follow- 
ing are the tables of meteorological and analytical data: 


Meteorological data for Orono, Me., 1905. 


Mean perer| .. | Num- 
,.| Precipi- | Clear |Cloudy)| Fair 
Month ety tation. | days. | days. | days. pene 
or. Inches. 
MING. oes 60. 6 3.13 10 17 3 7 
Tully es es 68. 6 2.19 10 6 15 6 
August....- 64.0 2.13 12 7 12 7 
September. . 57.6 3.19 13 15 2 11 


Analysis of individual ears of Crosby corn grown at Orono, Me., 1905. 


| | 
| Sue | } | Sumats 
ealeula- caleula- 

Serial No. Moisture. oe ted to Serial No. Moisture. ao tal, ted to 

SS 'water-free gars. | water-free 
basis. | basis. 

\ 
Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 

BAD Bae ite Wat oud 82. 83 7. 82 ADC SHt WAAR ok ae 79.13 5.95 28. 50 
PG erote Moise oie nes 82. 43 7.95 BOSD EWA sa eicle cacti oc lcis 78. 76 6. 02 38. 33 
ras ae ee oe 84. 11 6. 76 AD BON AAT soos see ates 79. 71 5. 62 27.70 
AGS ee ph Soe 83.15 7.08 ADS02) || ADO; ees. - 222 78. 56 5. 82 27.14 
ee eS 81. 81 7.10 SOS0451 459) 3c ck a eee 77.42 5.93 22. 26 
LE eee eee 83. 99 6. 21 Fishtail | lar: 400 a a con 77.83 6.73 30. 35 
ATU Sa an Ae 80. 05 7.40 SE 0994 Feo Res ee 8 74.49 6. 40 25. 08 
Bee eos toes 82. 27 6.55 pooh Mal LAP: o's a ae ened ee ae 72. 73 6. 48 23. U0 
SUR BESS eee 80. 37 7.03 aosGk EA5Ger sche ee a Se 69. 77 6.15 20. 34 
CEE be Gs Oe aed co 82. 49 6.14 ICU || Aes cheiete eer chr 74. 29 4.82 18. 75 

CLASS SES ee 80. 47 6. 50 33. 29 — a 
CDEP pe els ela a 78. 26 6. 86 31.56 Maximum... 84.11 7.95 45. 55 
SCRE a. oy Seek 79. 66 6. 26 30. 77 Minimum... 67.77 4. 82 18.75 
ce Sy eae ae 78. 70 6.45 30. 29 Average..... 79. 30 6. 50 32. 76 


The rainfall at this station was less than in any of the other States, 
and the mean temperature lower, but the season appears to have 
been typical of the locality. The corn did not make nearly so good 
a growth at the Maine station as it did in Maryland or Connecticut, 
more nearly resembling the South Carolina corn in appearance. The 
percentage of sugars, however, was higher than that for the Con- 
necticut station and lower than for the South Carolina corn. 
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INFLUENCE OF RIPENESS ON SUGAR CONTENT AS JUDGED BY TASTE 
AND BY CHEMICAL ANALYSIS. 


Samples were taken of the corn when it was in the watery, milky, 
and creamy stages of ripeness and a difference of 42 per cent was 
found between the highest and lowest percentages of sugar. In the 
watery stage a maximum of 54 per cent of sugar was found, and in 
the advanced creamy stage as low as 12 per cent of sugar, calculated 
to a water-free basis. As there is no absolute method of determin- 
ing the state of ripeness of the corn, great care should be exercised 
in selecting the ears, and it is necessary to gather a large number of 
samples in order to secure comparable results. To afford a com- 
parison of each day’s work, the following determinations were made: 


Moisture and sugar content of Stowell Evergreen corn on different dates. 


SOUTH CAROLINA. 


Sugars cal- 

Total culated to 

sugars. water-free 
basis. 


Date. Moisture. 


Per cent. Per cent. Per cent. 
6. 98 


DL) ial nea arse ey 77. 85 31. 88 
AY bac oe ae seers Ao 8 See 76. 28 6. 45 27. 31 
GUNy AGE os a eee 75. 84 7.35 33. 40 
put hip | Epa a en, ae 73. 87 6. 80 26. 18 
A pb igi) Te ae ei ae bear 71. $0 6. 82 24.75 
MARYLAND 
Julyiler eee eee 77.91 5. 86 25. 65 
AUSUISiie oe ose eee 75. 68 6. 63 28. 59 
PSUCUST ae enorme re 78. 85 5. 63 27.10 
ANIGUSEAS on sgn ce 81. 34 6. 20 33. 60 


Taking into consideration the fact that a great variation in sugar 
content occurs even when the ears are in the same state of ripeness, 
these figures show a very close average for the individual days, and 
are indicative of satisfactory sampling. 

An effort was made to determine whether any relation exists 
between the taste of the corn and the percentage of sugars present. 
In order to accomplish this, ears which were pulled for analyses were 
tasted by two men and were rated, using as a scale the numbers 
5, 6, 7, 8, 9, and 10, the highest number being used for the sweetest 
corn. The figures by the two tasters for each ear were averaged when 
they disagreed and marked opposite the serial number assigned the 
ear, and after completing the analyses it was possible to compare 
the rating thus obtained with that secured by analysis. The aver- 
ages are given in the following table: 
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Sugar content by chemical analysis and as indicated by taste. 


{Sweetness to taste expressed by figures from 5 to 10.] 
NEW JERSEY. 


| Total 


| Number ofsam- | Sweetness Fe belt a og 
| ples averaged. by taste. to water- 


free basis. 


It will be noted that when the factor expressing the sweetness 
increased the sugar content also increased, one exception to this 
occurring in Maine, where the taste test was marked 8, and 25.49 
per cent of sugar was found, while the next one, having a grade of 9, 
contained only 24.93 per cent. It will also be noted that the sample 
graded 8 by taste represented an average of only two ears, and as 
only a few were tasted each day it might have been that these were 
tried at the same time with some that were very low in sugar, having, 
for instance, a mark of 5, thereby giving these a higher mark than 
they would have obtained had they been compared with a very sweet 
sample graded 10. As this is the only exception at any station, it 
would not seem to detract from the accuracy of the method of sam- 
pling by tasting. 

GENERAL DISCUSSION OF DATA. 


The work on storage shows the necessity of more care in handling 
the corn for the market, inasmuch as the sugar content decreased, 
when held at room temperature for thirty-six hours, from 4.67 to 
1.60 per cent after picking. 

The comparison of ratings by taste with the percentage of sugars 
determined analytically shows that the two methods give comparable 
results and there seems to be a possibility of selecting and breeding 
corn by tasting some ears from each row, and thereby selecting seed 
ears from the row of corn having the highest sugar content. 

One of the most interesting facts shown is the great variation in 
the percentage of kernels as compared with the rest of the ear. It 
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seems that these observations may also be used to good effect in 
breeding a corn low in cob and husk percentage and high in kernel 
percentage. Another point is the wide variation of sugar content 
found in the individual ears, the highest percentage of sugar in the 
Stowell Evergreen corn being 40.56 per cent and the lowest 8.45 per 
cent of the total dry matter. In the Crosby variety a maximum of 
45.55 per cent and a minimum of 19.54 per cent were found. 

The general effect of environment on the sugar content of the corn 
is best represented by the graphic charts, and from a study of these, 
together with the preceding data, the following conclusions have 
been reached: 

In figure 1 are platted the percentages of sugars in the two varieties 
of corn, the temperature, the altitude, and the average length of day 


EXPLANATION. 
SUGAR IN CROSBY CORN ———————_——__ TEMPERATURE —-——-—-—- 
SUGAR IN STOWELL EVERGREEN CORN—————-._. ALT/TUDE 
AVERAGE LENGTH OF DAY 


OF DAY. 


BY ALTITUDE 
OF STATION. 
mh 
= ¥ TEMPERATURE 


AVERAGE LENGTH 
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Fic. 1.—Percentage of sugar in the corn, temperature, altitude, and average length of day at the 
different stations, 1905. 


at the several stations. There is a wide difference in the percentage 
of sugar present in the two varieties, the lowest average sugar content 
for the Crosby variety (30.44 per cent at New Haven) being 2.49 per 
cent higher than the maximum average for the Stowell Evergreen 
variety, that at Clemson College. In both varieties the highest per- 
centage of sugars is found at the South Carolina station, while New 
Jersey has the lowest percentage for the Stowell Evergreen, and New 
Haven the lowest for the Crosby. The Maine corn is only 3.29 per 
cent below South Carolina for the Crosby variety. The Maryland 
station figures are only slightly below those for South Carolina, and 
Connecticut is about half way between Maryland and New Jersey for 
the Stowell Evergreen. 

In studying these variations it must be remembered that the 
character of the soils and the differences in fertilization should be 
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considered. There is a great difference in the texture of the soils, 
although all seemed suited to the growing of corn. Three of the 
plats, those in South Carolina, Connecticut, and Maine, were fertil- 
ized, and the Maryland field had Jain fallow for a number of years. 
Previous studies, however, indicate that these factors chiefly influence 
yield rather than composition of the crop. 

There appears to be some relation between the percentage of sugar 
and the degree of latitude, though this is evidently not the dominant 
factor, and the results tend to overthrow the idea that corn grown in 
a southern latitude is not so sweet as that grown farther north. 
Although there are exceptions, it may be said that the sugar content 
generally varies inversely with the latitude—that is, the percentage 
of sugar is lower in the higher or more northern latitude. The excep- 
tion in Maine may be partly due to the altitude and to the fact that 
the Crosby corn, which alone was grown there, is a variety marked 
by high sugar content. ; 

The fact pointed out by the Bureau of Chemistry in the work on 
the sugar beet 7 and also demonstrated in studies made by Dr. O. 
Vibrans, that unobstructed sunshine is not necessary to the devel- 
opment of sugar in the beet, also seems to hold true with sugar corn. 
In the table giving a summary of meteorological data for 1905 it 
will be noticed that the percentage of sunshine is at its minimum at 
the Maryland station, yet the sugar content is the second highest, and 
the New Jersey station, with the lowest percentage of sugar, is as 
high as any other station in percentage of sunshine recorded. At the 
Maine station the clear days are few, and the cloudy and partly cloudy 
days are in the majority. Contrary to what might be expected from 
the previous study of the sugar beet, a high temperature and a low 
sugar content do not occur together, the opposite relation apparently 
existing. 

The figures for the average length of day for the season in general 
follow those for sugar content; the longer the day the higher the 
percentage of sugar, as would be expected, the only notable exception 
to this being South Carolina, where the apparent deviations from the 
general rule may be partly explained by the altitude, the highest 
altitude and the lowest latitude being found at that station. Clemson 
College is 850 feet above sea level; College Park is only 56 feet above 
sea level. With the exception of the South Carolina station, only a 
slight variation in altitude exists at the other stations. 

As has been already stated, the lack of rainfall may have a decided 
effect on the sugar content. This is especially evident at the New 
Jersey station, where the rainfall during the first two growing months 
was inadequate, stunting the corn to such an extent that the Crosby 
variety did not mature at all. The rainfall in South Carolina during 
the month of June was very small, but the deficiency occurred at a 
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time when the corn was far enough advanced to 
mental effect. 
The data for total precipitation and for sugar 
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resist any detri- 


content are more 


nearly comparable than any other, but the distribution of rainfall is 
undoubtedly of more importance than the total amount, the disas- 


trous effects of insufficient rainfall during May and 


ingly shown in the case of the New Jersey station, 


June being strik- 
even though the 


precipitation was normal in July, August, and September. 


SUMMARY OF AVERAGE DATA FOR 1905. 


Analytical data. 


Variety of corn. 


Crosby. ‘ Stowell Evergreen. 
Station. | Total sugars. Total sugars. 
Moisture. Caleu- | Moisture. Calcu- 
Original | lated to Original | lated to 
sample. | water- sample. | water- 
free basis. free basis. 
Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
Clemson’ Collere;'8.\Coscis. .. sn ccs cec cn cee 65. 84 12. 22 36. 05 75. 54 6. 68 27. 95 
CollegesPark, tM oo s.-0o) Sa acces nese aeeee leone se cea beeen oes lbeaence cee 78.13 5.78 27.18 
ING Wi TONS WICKING be eis. Bee eee ee a 8 eB Oe See 69, 28 4.26 14.12 
New: Haven) | Conitens cece c= mcatecelsierciea cee 73.01 7.73 30. 44 74. 62 5. 36 PAI 
Orono, Mes Seete, fis te ee eee bee 79. 30 6. 50 82; 16) | i222 ob accs| oso see ee | eee 
Meteorological data. 
ection Tempera-| Precipi- | Clear | Cloudy eae. Sun- 
: ture. tation. days days. da y shine 
ys 
Os Inches. Per cent. 
Clemson: College,’ S. Co... 3-2 seek nese 2 72.7 19. 80 80 21 21 261 
College Park, (Md)ons 22 Segoe ce cen e 67.6 24. 49 b104 OLN ec.cieeeee c52 
New. Brunswitks Ne. cs ee ae tee 68.0 16. 91 87 22 44 d61 
New Haven; Conn? 5.25) ete eee 66. 2 Wal 45 On: | nade ase 60 
Orono; Meise 252 28 See ae ee eee 62.7 10. 64 45 45 O2 ibesckecerie 


a Per cent of sunshine for Atlanta, Ga. 
> Partly cloudy days included. 


c Per cent of sunshine fo 
d Per cent of sunshine fo: 


Geodetic data. 


r Washington, D. C. 
r Philadelphia, Pa. 


Average 
Station. Period, inclusive. ee of| Latitude. | Altitude. 

ay. 

Re ame) ROMA Ste Feet. 

Clemson College, Si C.n.c26. sone sone eee oe eee April-August..... 13 41 | 34 40 47 850 
College’ Park: Mdisiss3 222 4.2-7 ee Peoseaaeree eee May-August...... 14 11] 38 59 00 56 
New Bronswitk, Ne J cco see eo note cmeiyte soesae cesta s May-September.../- 13 55 | 40 29 35 117 
NewrHavensiConns. o25 2a 5- stot en eae cece oatlaeeee 8 0 ent fied Le Peay ON lec ha) 107 
Orono; Mes eon ene se onsen ane Bere Sree aa June-September. . 14 9/44 54 00 115 
ake City, lags. pireie. 5oh- 2 eae oe ee ee ee March-June....... 13 0; 30 13 00 5 201 
Gainesville; Pla. ..2 3. tos. oo hoe etre eee ee eee lene GO ace as Scene 13 0} 29 39 00 6175 


a These data were furnished by the United States Coast and Geodetic Survey. 


b From the monthly report of the United States Weather Bureau. 
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INVESTIGATION OF 1906. 
CHANGES IN THE ORGANIZATION OF THE WORK. 


At the opening of the season of 1906 the Bureau of Plant Industry 
signified its desire to cooperate in the work on sweet corn, the object 
being to improve the quality of the product with special reference to 
increasing the sugar content and securing varieties adapted to differ- 
ent sections of the country. The results on the breeding work and the 
adaptation of varieties, in accordance with the understanding between 
the two Bureaus, will be interpreted by the Bureau of Plant Indus- 
try, while the effect produced by the environment on the composition 
of the corn is published by the Bureau of Chemistry as being a purely 
chemical study. 

It was thought desirable, owing to the results obtained at the South 
Carolina station during the season of 1905, to extend the work to 
Florida. A letter was accordingly sent to each of the following- 
named experiment stations: Florida, South Carolina, Maryland, New 
Jersey, Connecticut, and Maine. Favorable replies were received 
from all except the New Jersey station, where all the land adapted to 
these investigations had been allotted to other experiments. 


METHODS OF PLANTING AND SAMPLING. 


One object of the work being to secure corn having a high sugar 
content, it was decided to plant the corn by the ear-to-row method and 
to analyze a number of ears from each row, the seed from the row 
averaging the highest in sugar content to be selected, taking into 
consideration the form of the ear, the yield per row, etc. 

The method of selecting seed corn followed at the Maryland experi- 
ment station during the season of 1905 indicates which ears have the 
highest sugar content at the edible stage, and also whether any rela- 
tion exists between sugar content of the green corn and the dried seed. 
The plan in brief was to draw the husk back from a portion of the ear, 
remove two or three rows of kernels, replace the husk carefully, tie a 
paper bag over the entire ear to prevent injury by insects or rain, and 
allow the ear to mature, which it did without any apparent injurious 
effect. This sample was analyzed and compared with one taken 
from the ear when fully ripe to determine whether there is any corre- 
lation between the amount of sugar in the green (edible) ear and the 
dried seed. 

In accordance with this plan two varieties of corn were secured 
from New York State by the Bureau of Plant Industry and ears 
‘suited to the purpose were selected. The ears were all given a serial 
number, and samples were taken from them for analysis. Twenty 
ears of each variety, which had been sampled and analyzed, were sent 
to each station with instructions for planting, keeping of meteoro- 
logical data, etc. 


28 INFLUENCE OF ENVIRONMENT ON SWEET CORN. 


The work of the previous year had demonstrated the fact that very 
rapid changes take place in the sugars soon after removing the kernels 
from the cob; and as the plats were located at distances from the 
laboratory varying from a quarter of a mile to a mile and a half, this, 
together with the necessity of analyzing a large number of samples, 
required some change in the mode of analytical work. It was finally 
decided to work in a wall tent pitched as near the plat of corn as 
possible, prepare the sample, weigh out the portion to be used, and 
heat this to boiling with a 40 per cent alcoholic solution for two hours, 
so that the sugars would not only be extracted but any changes in 
them would be rendered impossible. The samples could then be set 
aside until the end of the day, before being taken to the laboratory, 
made to a definite volume, and an aliquot kept until the determination 
could be completed. 

FLORIDA. 


A sandy soil, upon which corn had previously been grown, was used 
at the Florida station for the Crosby corn. The ground was prepared 
by plowing 4 inches deep with an ordinary two-horse plow, and 
fertilized to the extent of 300 pounds per acre with fertilizer con- 
taining 3 per cent of ammonia, 6 per cent of phosphoric acid, and 8 
per cent of potash. The date of planting was March 17, the corn 
coming up March 30. The plants were cultivated twice—April 16 
with a five-tooth cultivator and on April 24 with a weeder. The corn 
tasseled on May 7, reached the stage suitable for table use May 29, 
and was ready for seed harvest June 27. 

The Stowell Evergreen corn was also grown on a sandy soil which 
for three years prior to this had been planted in northern varieties of 
corn and on which fertilizer containing 4 per cent of ammonia, 6 per 
cent of phosphoric acid, and 8 per cent of potash had been applied at 
the rate of 300 pounds per acre. The ground was prepared in the 
same way as for the Crosby corn, and the character of the fertilization 
was identical with that given for the previous crops. The dates of 
planting and coming up and the dates and methods of cultivation 
were the same as for the Crosby corn. The first tassels appeared 
May 9, the corn was ready for table use June 2, and the matured seed 
was in a condition to harvest July 4. 

The meteorological and analytical data for this station follow: 


Meteorological data for Lake City, Fla., 1906. 


Mean ge 
Precipi- | Clear | Partly | Cloudy 

Month. Lee tation. | days. |cloudy.| days. 

set Oi Inches. 
Marehy: 3222.4 61.2 2.78 8 8 15 
April 2 3.28 68.7 1.70 17 8 
May aes ches 73.6 9. 96 8 10 13 
JUHO se ae eee 80. 6 8. 22 1 24 5 
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Analysis of individual ears of Crosby corn grown at Lake City, Fla., 1906. 


pies Subse 
ealcula- caleula- 
Serial No. Moisture. bac ted to Serial No. Moisture. hes ted to 
e”* | water-free Sars. | water-free 
basis. basis. 
Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
62.15 5.20 13.74 || 201-11-1......... 64.60 4. 46 12.60 
67.84 4.53 14.08 |} 201-12-1.-....... 67.78 6.39 19.83 - 
67.50 5.83 16.59. |) 201-14-1. . 5... -. 62. 56 3.98 10.63 
68.03 4.43 TA Obs 201=15-1 S225 8 73.67 5. 48 20.81 
70.17 7.43 24.91 || 201-16-1......... 69. 58 4.96 16.30 
60. 87 3.20 refi F710) Ey Ee 72. 38 4.88 17.67 
68.00 4.22 13.80 || 201-19-1......... 69. 22 5.54 18.00 
72.04 4.90 17.52 || '201-19-2. -....... 67.56 4.90 Losin 
73.69 4.19 15. 92 | a 
62. 45 3.99 10.63 | Maximum... 73.69 7.43 24.91 
67.00 5.37 16. 27 | Minimum... 61.94 3.20 8.11 
67. 40 5.64 17.30 | Average..... 67.11 5.01 15.64 
61.94 5.62 14.76 | | 


Analysis of individual ears of Stowell Evergreen corn grown at Lake City, Fla., 1906. 


aps Snes 
calcula- ealeula- 
Serial No. Moisture. Total ted to Serial No. Moisture. ie ted to 
Sugars. | vater-free Sugars. | ~vater-free 
basis. basis. 
Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
72. 89. 5. 64 20.80) ||| 202=5-52. oo. oo TAZ 3.48 12. 44 
73.00 3.87 14,33 ||) 202-15-1. 2... 68. 49 4.96 15.74 
71.93 4.03 14.36) || 202-15-2.. 22... 69. 48 5. 59 18. 32 
73. 80 4.83 18. 43; || 202-15-3... ...-... 65. 57 3.97 11. 53 
72. 98 2. 88 10. 67 |} 202-15-4......... 67.85 4.84 15. 05 
72.90 4.25 15569) ||) 2026-1 <<< 2 cee 62. 36 4.12 10. 94 
68. 90 4.10 13.18 | 202-652 ; < s.s-ces 69. 83 4.30 14. 25 
69. 67 4, 55 Ta300' 202-6 oo cites 62. 02 3.39 8. 92 
69. 68 4.33 1410) ||: 202-64. cc 64. 74 3.93 11.14 
70. 40 3.89 13.14 || 202-19-1......... 72.48 4.18 15.19 
74. 36 3.43 13.38 || 202-19-2......... 70. 72 4.39 14.99 
66. 54 4.10 13.:74 || 202-19-3... 5.2.5. 77.14 3.37 14.74 
70. 43 3.80 12.85 |} 202-19-4......... 78, 44 4.74 21.98 
202=12=1 5). 71.64 2.08 eae eU2-LO-O2 3 ccoec we 74. 69 4.17 16. 48 
202-12-2........ 70. 03 2.91 9.70 || 202-7-1.........- 69.16 2.85 9.24 
202-12-3.....-.. 70. 83 2.49 Dat BUe— tame ot esc ce 71.12 5.00 17.31 
23 = oe 73. 66 5. 66 21.49 || 202-7-3.........- 70.14 3.92 13.13 
72. 52 6.10 Zar 2) WW 202 -20- Ve hoo cc inc 70. 72 5.14 17. 55 
72.90 3.16 1L..66 ||| 202-20-2...- 2... 71.36 4.33 15.14 
73.03 4, 97 18. 43 || 202-20-3......... 66. 92 3.46 10. 46 
71.35 3.38 11.79 |} 202-20-4......... 72.26 5.00 18.04 
67.95 3.57 TAN 202-8 os ose ess 70. 50 4.77 14. 07 
68. 20 3.40 10. 69 |} 202-8-2.......... 69. 56 5. 09 16.74 
69.16 3.45 PENG! 202-83 sacs: 66. 44 3.76 11.20 
71.82 5.23 18.56" || 202-8-4.0.05.. sce 51.99 3.23 6.73 
75.75 5.91 ZALSE ||| 2US=OOs-s oul < seu = 64. 62 4.20 11.90 
69. 08 3.17 10.26 || 202-20-5......... 70.31 4. 48 15. 09 
73. 68 3.93 14.90 || 202-9-1.......... 82. 62 2. 62 mys 
72. 58 4.56 16nGe, |\P202-9 20 or 2: Ue 66. 46 5.20 15. 50 
66. 81 3.63 10. 94 |} 202-9-3.......... | 74. 54 3.91 15. 36 
64.18 3.93 10.97 || 202-10-1.......-.. 66. 68 3.61 11.52 
65. 49 3.78 10. 95 ———_ — —-— 
72. 28 3.70 13.35 Maximum... 82. 62 6.10 24. 37 
72. 70 3.47 1271 Minimum... 51.99 2.08 6.73 
72. 80 3. 52 12. 94 Average..... 70. 27 | 4.07 13. 94 
70.70 B74) 11.09 


The total rainfall for 1906 was far above the normal amount for 
the growing season. For the week previous to the harvesting of the 
corn there were five rainfalls recorded, and during the harvest period 
occupying one week rain fell four times, the rains being heavy. On 
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the second day of harvest 2.97 inches of rain fell, on the third day 
1.4 inches, on the sixth day 0.84 inch, and on the seventh day 1.12 
inches. Such heavy precipitation would probably tend to produce 
a corn with low total sugar content. 

Florida stood last in percentage of sugars as compared with the 
other stations for the Stowell Evergreen and next to last for the 
Crosby. Both varieties of corn were attacked by the worms and 
weevils. 

SOUTH CAROLINA. 


The field used for growing the sweet corn at the South Carolina 
station was a plat of sandy loam—about one-tenth of an acre. A 
complete fertilizer was used, 400 pounds to the acre. The corn did 
not make a very vigorous growth, and the ears themselves were small 
and inferior, although the analytical data show a high percentage 
of sugar. The Crosby corn reached the edible state July 17 and the 
Stowell on July 24. 


Meteorological data for Clemson College, S. C., 1906. 


Mean 
Month. tempera- 
ture. 


Precipi- | Clear | Cloudy} Partly 
tation. | days. | days. |cloudy. 


Se Inches. 
Aprile iicJaceses 63. 0 1.89 21 2 7 
Mane ee a2 teas 69.0 2.74 21 4 6 
JUNG soe ee 76.8 5. 67 16 4 10 
July 225. 58eeee tas Aaah 9 7 15 


The number of clear days for April to July, inclusive, at Clemson 
College was 67, which was less than in 1905, when 80 clear days 
_were recorded. The total number of inches of rainfall was less than 
for 1905, and was very unevenly distributed; most of it fell during 
a period when it seemed to affect the corn more. During the five 
days previous to harvesting the corn three rains fell, on the following 
dates: July 14, 0.9 inch; July 15, 3.06 inches; and July 16, 0.3 inch. 
On July 17, the day on which harvest began, 1.35 inches fell; July 
18, 0.1 inch; July 19, 1.26 inches; July 21, 1.23 inches; July 23, 1.25 
inches; and on July 25, the last day upon which any samples were 
pulled, 2.1 inches. This heavy rainfall undoubtedly would cause a 
decrease in the usual amount of sugarsstored. Both varieties of corn 
were inferior in yield and quality to the crops of 1905. 

As the corn was very late in ripening, and the crop at the Maryland 
station was ready for harvesting, only a few analyses of the Crosby 
variety were made at Clemson College. The data obtained for both 
varieties are as follows: 
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Analysis of individual ears of Crosby corn grown at Clemson College, S. C., 1906. 


sade BuBsES cal, 
. . ota culated to 

Serial No. Moisture. sugars. Water-fres 

basis. 

Per cent. | Per cent. Per cent. 

206-1 tet os 81. 57 4.69 25. 45 
DORR DN saeco ae 75. 35 4.55 18. 46 
Paty ee eee ie eee 75. 70 5. 03 20. 70 
At een eee Seeieee 78. 11 4.34 19. 83 
Pit eee See 73.14 5. 04 18. 76 
Maximum. 81. 57 5. 04 25. 45 
Minimum. . 73. 14 4,34 18. 46 
Average... 76.77 4.73 20. 64 


Analysis of individual ears of Stowell Evergreen corn grown at Clemson College, S. C., 


1906. 
zs 
Total pare Total ieee 
| . 1a otal jcalculate . otal jcalculate 
| Serial No. Moisture. sugars. |to water- Serial No. Moisture. sugars. | to water- 
| free basis. free basis. 
| Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
P1185 ieee 12.25 5. 56 22.46 || 203-9-1.......... 74.68 35 25.08 
2OB=5=2 Soe nse 85. 30 3.70 25.17. ||, 203-9-2 5-2... 71.09 4,22 14. 60 
208=5-3......... 68. 97 4.12 13.29 |) 203-9-3.......... 69. 62 6. 02 19. 82 
D1 i ae 68. 10 4,33 USF 2038-10-10 oe 74. 82 5.27 20. 93 
ecibe’ Es as es 68. 34 5.19 16.39 || 203-10-2......... 71. 84 6.17 21.91 
203-4-2....-..... 72. 02 Doe 19.00 || 203-23-1_........ 69. 55 3.92 12. 87 
2118 2s ae 70. 92 5.34 18.36 || 203-23-2......... 67.16 3.95 12.03 
PAR = i ee 69. 21 5.43 T7R63))|| 208-161 es 72. 35 5. 40 19. 53 
203-6-2......... 74. 45 5. 69 22.27 || 2038=16-2. . -. 2... 70. 34 4.14 14.15 
208-623 2 ecw nse 69. 01 5.27 SOD 2O3=Ball= |. 6 2 ae 76. 04 4,57 19. 07 
2038-6-4......... 70. 28 5. 68 A9STT || 2038-38-22. 22. 222 71.15 6. 42 22.25 
203=6-5.2..c..5.. 73.42 4,95 18. 62 wo 
7108 oy i 72. 59 4, 48 16. 34 Maximum.... 85. 30 6. 42 25.17 
203-7-2........- 72. 48 4.07 14.79 Minimum.... 67.16 3.70 12.03 
203-7-3.....-.-- 68. 88 4.23 13. 59 Average...... 71.72 4.99 18.07 
MARYLAND. 


At the Maryland station the Stowell Evergreen and the Crosby 
corn were grown on the same plat as that used for the 1905 experi- 
ments. It was plowed April 30, 1906, floated, and 20 bushels of lime 
per acre applied. On May 3 the plat was thoroughly harrowed and 
rolled, and the corn was planted May 5, in rows 3 feet 9 inches apart, 
the hills being 15 inches apart. A small tooth cultivator and a 
riding plow were used in cultivating it June 7 and 17 and July 2 and 
16. The corn was ready for the table about the first of August and 
the matured corn was ready for harvesting September 29. 

The rainfall was excessive, especially in August, which made it 
impossible to cultivate the corn properly, and grass and weeds were 
consequently very abundant. The large number of rains, twenty- 
three, coming at the time when the corn was maturing, caused a 
great many of the ears to mold, especially those which had been 
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opened for the purpose of sampling. The detailed meteorological 
data are as follows: 


Meteorological data for College Park, Md., 1906. 


Mean cola pari Num- | 

Month. tem} era- ae | ie Cloudy ber of 
ree itation. | days. days. ee 

Say Oe Inches. | | 
Apriltos.= 4.2.8 55 3. 44 15 8 11 
Mave BS eases 63 | ny 6} 16 2 6 
SUDO Stee ee 72 | 7. 56 9 4 14 
Ril yss tes 75 | 6. 81 7 1 12 
MUP USES <o oe ee 77 | 9. 34 | 3 18 | 16 

| 


The number of clear days in June, 1906, was only 9, while June, 
1905, showed 21. In July, 1906, there were 7 clear days and in July, 
1905, the record shows 19 clear days. The rainfall for June, 1906, 
was 7.56 inches and for June, 1905, 3.77 inches. The amounts for 
July, 1906 and 1905, were nearly equal, being 6.81 and 6.97 inches, 
respectively. During the period just previous to harvesting very fre- 
quent rainfalls were recorded, among which were several excessively 
heavy ones. An extremely abundant crop of corn was harvested 
this year, the ears being large and well filled but not so sweet as usual. 

For the Stowell Evergreen variety a maximum of 39.50 per cent, a 
minimum of 18.89 per cent, and an average of 27.18 per cent of 
sugars in the total dry substance were found in 1905. In 1906 the 
maximum was 22.19 per cent, the minimum, 7.14 per cent, and the 
average 13.87 per cent, these figures having been obtained from the 
results on 112 ears of corn. The Crosby variety gave the following 
results: Maximum sugar content, 32.44 per cent; minimum, 11.25 
per cent; and average, 17.46 per cent. The detailed analytical 
results follow: 


~ Analysis of individual ears of Crosby corn grown at College Park, Md., 1906. 


Total | aaa ted Total ese 
. . otal calculated) . + . ‘otal j|caleulate 
Serial No. | Moisture.| sugars. | to water- Serial No. Moisture. sugars. | to water- 

| | free basls. free basis. 

Per cent. | Per cent. | Per cent. | : Per cent.| Per cent. | Percent. 

P17 ee 68. 88 4.51 14.49 || 205-6-2.......--- 68. 66 5.12 16.35 
208-22 kee anes 63.20 4.14 Darl hose aaa oe 76. 50 6.41 27.28 
2052-3 3552 tke 61.90 4.65 12/21 || 205-6-4. weet 2 75.50 5.86 23.92 
205-2-4......... 72.40 5.59 | 20.25 N\ 2Ob—Fl soe 5 = sae 66. 60 4,20 12.58 
205-2-5...--.--- 65. 59 4.72 TASS 2052 esac ee se 71.18 4.76 16. 53 
PLUGS) Peeeeecens a 69.35 3.82 12.46 || 205-7-3........-- 68. 89 4. 48 14. 40 
205-3-2. ...-.-.- 65. 86 4.18 12.24 || 205-8-1.....-...- 77.38 5. 64 24.96 
205-3-3 22.2555 63. 54 5.24 14.37 || 205-8-2.........- 74.09 5. 80 22. 48 
PA i = ee eee 70.06 4.21 14.06 || 205-8-3.....-..-- 70. 57 5. 69 19.35 
205s -Deetee ee 64. 56 5.59 gS ay 6 Ngee a 74.01 yal 21.97 
2053-65 9.22.22 66. 67 4.61 13583" |}-2OB-9=1). 222 77.06 5.90 25.77 
205-441 5 sone 58 70.57 3.57 12°13) || 205-92. i... .-0': - 82.80 4.46 25.93 
25-42 22 US ss 62. 82 5.03 AS. Doi | ZOHO se eee 79.93 5.18 25.81 
205-4-3. -....-.- 60. 88 4.61 11.79 || 205-10-1......... 66. 42 3.90 11. 61 
205-44. . 2-2... 71.64 5. 43 19s || 2051241. ee 71.82 5.83 20. 69 
2054-5 Soe sae 66. 74 5.37 16.18 |} 205-12-2........- 66. 50 6.08 18.15 
205-4-6. . 2.2.2. 66. 53 4.80 14.34 — — 
205-5-1...-..-.- 68. 65 5.16 16. 46 Maximum... 82.80 6. 41 82. 44 
205-5-2.. . -5 2... 66. 50 4.37 13.04 Minimum... 60. 88 3.57 11.25 
205-5-3 . is wie em nie 66.57 4.76 14.24 Average. ...-. 69.79 5.01 17. 46 
205-=6-1s).)o- skaee 81.35 6.05 32. 44 
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Analysis of individual ears of Stowell Evergreen corn grown at College Park, Md., 1906. 


] . saint d Total evant d 

Vee PAT . Total |calculate . . ota calculate 

Serial No. Moisture. sugars. | to water- Serial Ne. Moisture. sugars. | to water- 

free basis. free basis. 
Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
66. 36 3.20 Rb ee 71.75 3.56 12.60 
71.65 4.02 14.18 || 206-11-2.......-- 70. 82 4.53 15. 52 
67.95 3.61 11.56 |) 206-11-8........-. 78. 28 4,45 20. 51 
77.02 4.12 17.93 || 206-11-4.......-- 75. 68 521 21. 44 
75. 98 5.24 21.82 || 206-11-5.....-.--- 75.80 3.10 12.81 
71.79 4.04 14.32 || 206-11-6.......-- 74. 46 4.17 16.33 
79.90 4. 46 22.19 || 206-12-2......-.-- 69.74 3.38 11.17 
74. 02 2.19 8.43 || 206-12-3......-.-- 74.85 3.61 14.35 
73.26 2.65 9.91 || 206-12-4......... 74.16 3. 43 13.27 
79. 63 3.00 17. 43 || 206-12-5.....-..- 72.94 3.52 13.01 
67.39 3.85 11.80 || 206-12-6........- 72.92 3. 48 12.85 
74. 84 3.34 13.27 || 206-18-1........- 69.02 3.28 10. 59 
74. 58 3.45 13.57 || 206-13-2.......-.- 65.00 2.83 8.09 
70. 82 4.03 13.81 || 206-13-3 69.97 3.34 11.13 
71.26 4.79 16.68 || 206-13-4 69. 84 6.55 21.72 
74.01 3.83 14. 74 || 206-13-5.. 70. 64 2.93 9.98 
72.67 4.02 14.71 || 206-13-6 68. 89 3.78 12.15 
66.57 4.78 14.30 || 206-14-1 71.86 3.30 11.73 
74.95 5.06 20.20 || 206-14-2......--. 72.00 3.34 11.93 
72. 48 5.19 18.87 || 206-14-3.......-- 68. 24 4.05 12.75 
71.50 3.65 12.81 || 206-14-4........- 72.82 3.36 12.36 
75.20 4.56 18.39 || 206-14-5........- 74.97 3.89 15.54 
72.14 4.65 16.69 || 206-14-6........- 71.98 3.59 12.81 
75.49 5.15 21.02 || 206-15-1.......-- 72.74 3.22 11.81 
73.15 3.93 14. 64 || 206-15-2.......-- 71.82 4.14 14.70 
77.58 3.43 15.31 || 206-15-8........- 74. 63 5.32 20.97 
73.32 3.36 12.59 || 206-15-4......... 78.88 3. 85 18. 23 
73. 68 3.7. 14.18 || 206-16-1......... 72. 64 4.74 17.32 
74. 64 3.92 15.46 || 206-16-2.......-- 73. 65 4,25 16.13 
67.13 4.50 13.69 |} 206-16-38.......-- 73.00 3.57 13.22 
65. 82 3.90 11.41 |) 206-16-4........-. 71.40 4.53 15. 84 
69. 45 3.46 11.33 || 206-16-5.......-- 66. 44 3. 60 10. 73 
71.81 3.01 10.68 || 206-16-6.......-- 71.43 4.14 14. 49 
68.55 8 YP? 11.83 || 206-17-2......... 66. 12 3.75 11.07 
72.32 3.83 13.84 || 206-17-4.......-- (Ales 3.39 Mead 
74. 28 3.34 12.99 || 206-17-5.......-- 69. 62 3.65 12.01 
68.59 3.38 10.76 || 206-17-6.......-- 68.98 3.66 11.80 
69.30 4.37 14.23 || 206-18-1.......-- 78.99 4.07 19.38 
76. 22 2.65 11.13 |} 206-18-2........- 70.20 3.54 11.88 
72.14 3.01 12.60 || 206-18-3......--- 69. 69 4.52 14.92 
68. 20 2.27 7.14 || 206-18-4.......-- 79.48 4.15 20. 24 
77.44 2.67 11.83 |; 206-18-5......-.-- 72. 76 3.79 13.91 
75.06 2.62 10.50 || 206-18-6.......-- 74, 22 4.01 15.55 
72.96 3.38 12.50 || 206-19-1......-.-- 70.11 3.25 10.37 
76.99 3.20 14.13 || 206-19-2.......-- 69.90 3.51 11. 66 
74.13 2.84 10.98 |} 206-19-3.......-- 62.77 3.46 9.29 
70.98 2.64 9.10 || 206-19-4...-...-- 73.01 2.64 9.78 
cali 4.75 16.79 || 206-19-5.......-- 72.98 2.45 9.09 
75. 23 3.50 14.13 |} 206-19-6.......-- 69.75 3.06 10. 12 
73.88 4.12 TiC, | OOS 2OSN So 2 Sean 73.89 3.59 13.75 
75.98 4.57 19.03 || 206-20-2......--- 76.02 4.42 18. 43 
73.55 3.92 14. 82 || 206-20-3......--- 74. 52 2.54 9.97 
70.17 4.22 14.15 || 206-20-4....-.--.- 68.50 3.06 9.71 
71. 82 4.04 14.34 || 206-20-6.......-- 73.23 3.40 12.70 
69.99 Ber da, 12.50 — 
69. 22 4.51 14. 65 Maximum 79.90 6.55 22.19 
74. 80 3.98 15.79 Minimum 65.00 2.19 7.14 
71.20 4.10 14. 24 Average..... 72.34 3.77 13. 87 
CONNECTICUT. 


The corn was planted at Orange, about three miles from New Haven, 
the plat used for the Crosby variety being a sandy loam previously 


used for tomatoes. 


The soil was thoroughly tilled and 600 pounds 


per acre of a high-grade fertilizer, containing 4 per cent of nitrogen, 
8 per cent of. phosphoric acid, and 8 per cent of potash, was applied. 
The corn was planted May 12, and cultivated with a horse cultivator 


4925—Bull. 127—09——3 
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about every two weeks. It was ready for the table about September 
10, and the mature ears were picked October 4. 

For the Stowell Evergreen a hardpan subsoil was used which had 
been planted in cucumbers in 1905. This corn was planted May 
16, the cultivation and fertilization being the same as for the Crosby 
variety. On September 20 it was ready for table use, and the mature 
ears were harvested October 4. 

In Connecticut, as at each of the other stations, a lower per- 
centage of sugars was obtained for both varieties of corn in 1906. At 
this point, though the total rainfall was slightly greater than in 
1905, for three weeks previous to the harvesting of the crop less than 
0.1 inch of rain fell. In percentage of sugars Connecticut stood last 
of all the stations cooperating, and the sugar content was less than 
that obtained at the New Jersey station in 1905. 

The detailed analytical and meteorological data are appended. 


Meteorological data for New Haven, Conn., 1906. 


Mean ee Num- 
Precipi- | Clear | Cloudy 
Month. bead tation. | days. | days. ois Mie 
ies 8 Inches. 

Mayers ouo k.3t 58.7 4.75 12 B 10 
JONG: 2b ose cess 67.9 5.14 10 6 il 
Jia, Cotes so 71.8 5. 62 10 9 16 
AMUPUSES . == 525 73.1 1.13 9 8 8 
September...... 66. 4 4.82 15 6 6 


Analysis of individual ears of Crosby corn grown at Orange, Conn., 1906. 


ear SoEat 
caleula- : calcula- 
SerialNo. | Moisture.| 10'8! | ted to Serial No. _| Moisture.| 10! | ted to 
gars. | vater-free gars. | vater-free 
basis. | basis. 
Per cent. | Per cent. | Per cent. || : Per cent. | Per cent. | Per cent. 
209=1—1\..-)22.5-- 70. 65 4.93 16.79 || 209-6-2.......... 63. 10 4.26 11. 54 
209-12. ceeds 62. 56 3. 66 9.71 || 209-6-3.......... 60. 88 3.57 9.13 
209-1-3......--. 62. 51 4.10 10.93 | 209-6-4.......... 62. 26 3. 46 9.17 
209-1-4......... 65. 24 4.23 13.17 |! 209-7-1.......... 68. 78 4.05 12. 97 
209-91 een ce 68.99 5. 32 £72165)! BOG=Hf—2... : Sac se. 66. 52 4.02 12.00 
2092-2 ; 22 Sh ase 71. 34 5.14 17.93 || 209-7-3........-- 60. 58 2.93 7. 43 
209-2-3 5. tee hs2 63. 32 4.79 13.56 || 209-7-4.......-.- 65. 29 3. 66 10. 54 
209-2-4......... 67.88 5. 08 15. Si: || 209-84. wo 28 66. 80 3. 98 11.99 
209-31. Recess 62. 80 3.35 9.01 || 209-8-2.......... 63. 00 4. 46 12.05 
209-322 2 Sosa 61.27 4.00 10.33 |} 209-8-3.....--.-. 63. 80 5.00 13. 81 
74 US eee 59. 41 4.23 | 10. 42 || 209-8-4.......... | 64. 53 4. 46 12. 57 
209-3-4.......-- 61.16 3. 88 9.94 || 209-9-1.........- 65. 36 4.95 14. 28 
209-4-1 . 22 sean 71. 84 5.07 | 18.00 || 209-9-3........-.. 60. 24 4.57 11. 49 
71): ea 71.28 3.73 | 12.99 || 209-9-4.....-.... 62. 80 4.76 12.79 
209-4-3........- 63. 47 3.95 10. 82 || 209-10-1........- 69. 20 4.79 15. 55 
209-4-4. .....-.. 68. 86 4.25 13566) |i 208103 So 0 21 2h 68. 99 3. 80 12. 26 
209-5-1......-.. 65. 46 5. 05 18.00 |} 209-10-3......--. 69. 67 4. 30 14.18 
DO9R 5-295 2. Sg 66. 65 4.50 13. 49 || 209-10-4........- 69. 29 4.29 13. 97 
209-5-3... 62. 36 4.50 11.96 | ———_—_ —_———— 
20954 ea 64. 67 3.20 9.06 | Maximum... 71. 84 5. 32 18. 00 
209-5-5........- 64. 78 4.31 12.24 Minimum. .. 59. 41 2.56 6. 88 
209-6-1......... 62. 81 2.56 6. 88 Average..... 65. 26 4.23 12. 46 
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Analysis of individual ears of Stowell Evergreen corn grown at Orange, Conn., 1906. 


| Sugars Sugars 


ealeula- : caleula- 

Serial No. Moisture. Hoja tedto || Serial No. Moisture. Ale ee ted to 

Sugars. | vater-free ars. | vater-free 
basis. || basis. 

| | 
Per cent. | Percent. | Per cent. || | Per cent. | Per cent. | Per cent. 

71. 31 3. 52 12. 27 \ 210-6-3 | 69. 45 3. 61 11. 81 
73. 80 3. 96 15.11 | ) 74. 09 4, 28 16. 51 
69. 76 3. 82 12. 63 | 71. 32 3. 64 12. 68 
65. 06 3. 06 8.76 || 73. 04 3.91] 14.50 
72. 59 3. 22 1a Bs | 74. 92 4. 58 18. 26 
70. 49 3. 52 11. 90 || 75. 64 3. 06 12. 56 
69. 24 oo 57 11. 60 |} 15 2. 96 10. 26 
71. 89 3. 38 12. 03 76. 11 4, 82 20. 17 
75. 06 4. 05 16. 24 67. 14 3.71 11. 28 
73.70 4,21 16. O1 72: 99 3. 83 14.18 
71. 96 4.17 14. 87 71. 40 3. 87 13. 53 
72. 57 3. 88 14.14 74.12 3. 89 15. 03 

71. 86 3.17 11. 26 72. 39 3. 55 12.86 | 

75. 35 3. 66 14. 85 || 69. 12 3. 48 p27 | 
AES SS Pee eee 70. 43 3. 80 12. 85 11,27 3. 80 13):22 
Pils. 81. 54 3. 16 17. 12 || 71. 66 Sloe wlohe 
210-3-52...5--.. 72. 84 3. 43 HGS} 210-9-0 eS So. ska 73. 50 3. 96 14. 92 
PAO=3-0.- occ 2 74. 40 3. 44 ABA a NP IO“G-9o. sacs, 82 75. 54 3.73 15. 25 
1 = a 78. 20 4. 06 183'62))|| 2109-3 - soo. cee 77. 36 4. 00 17. 67 
74 It =: 2) a re 71. 30 3. 67 13. '54'|| 210-904 = - nei. e5 75. 80 4. 60 19. 01 
210-43. 2. occa 68. 42 3.17 LO: (04: || 210-9=5 | 5 So.<2.- 77. 24 5.21 24, 21 
yo 2” ee 73. 66 3. 87 14. 68 || 210-9-6.......... 75. 89 4. 36 18. 08 
FIO=4-5. 2222.5. 71. 85 4. 00 14, 21 || 210-10-1......... 76. 08 4.12 Li 22 
210-4-6......... 72. 68 a 15 13. 73 || 210-10-2......... 75. 80 4. 57 18. 88 
PIO l 2S Se 75. 36 4.74 19:233)|| 210=10-3. oS Le 72. 28 4. 44 16. 02 
210-52. Jc cass 69. 67 3. 06 10. 09 || 210-10-4......... 81. 62 5. 62 30. 57 
210-5-3......... 74. 85 4.05 6500} 210-1052 oe be ee PARE) 4. 87 17. 86 
CAN 2s 75. 00 4. 26 17. 04 || 210-10-6......... 75. 70 4.72} 19.42 

W0=5-5.. 25-0. 77. 88 4. 34 19. 62 _——— 
AL0=5-Bo6.2 2-62 74. 55 4.09 16. 07 Maximum... 81. 62 5. 62 30. 57 
AK) a se 77. 76 4. 84 21. 76 Minimum... 65. 06 3. 06 8.76 
PAS oe 72. 57 3.16 11. 52 Average. .... | 73. 38 3. 92 15.10 
MAINE. 


At the Maine station one-half acre of Crosby corn was planted on 
June 5, 1906, and carefully cultivated throughout the season. The 
soil was a strong clay loam which had been used in 1904 for cabbage 
and corn, and in 1905 for a variety test of peas. In the fall of 1905 a 
heavy application of stable manure was made, and at the time of 
planting about 400 pounds of a high-grade complete commercial 
fertilizer was used. The characteristics of the 1906 season at the 
Maine station are shown by the following data: 


Meteorological data for Orono, Me., 1906. ~ 


Mean ae Num- 
Precipi- | Clear | Cloudy 
onth. - . b 
BORE temeer tation. | days. | days. pee 
SR. Inches. 
Dunes. eee eoe 63. 2 2. 86 10 | 12 10 
Suby estes ete 68. 6 2. 47 11 | 11 10 
ATISUISE SS -5ee 69. 0 1. 69 20 6 6 
September. .... 59. 2 1.51 12 9 9 
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The total rainfall at the Maine station was less in 1906 than in 
1905 and yet the number of rains was greater. The mean tempera- 
ture for August, 1906, was 5 degrees above that given for August, 
1905. The analysis of the crop gave the following figures: 


Analysis of individual ears of Crosby corn grown at Orono, Me., 1906. 


Supats BOBEES 
ealeula- ealcula- 
Serial No. Moisture. ee ted to Serial No. Moisture. set ted to 
gars. | water-free Sugars. | ater-free 
basis. basis. 
Per cent. | Percent. | Per cent. Per cent. | Per cent. | Per cent. 
Mila. At See 70. 33 4.09 13. 79 || 207-4-4.........- 11.53 6. 63 29. 51 
iy Ee eee ee 73.73 5. 89 D25AG i 2OT—4-5 oo oe Sean 70. 92 6.17 21.14 
DOTHAN) See cas 70. 26 4. 57 A5IST- | QOV=4-6 cece sn 71. 00 6. 20 21. 38 
QO7T-A4.. Ss bees 72. 58 6. 30 22.98 || 207-5-1.......... 74. 71 5. 72 22. 62 
207=1=5 =. Sess 73. 70 6. 27 23. 84 || 207-5-2 E 70. 44 5. 28 17. 86 
D0T=1-6 =.-52) Ree = 72. 12 5. 42 19. 44 || 207-5-3........-- 67. 48 6. 96 21. 40 
D7=2-1. - ee 66. 78 5.23 15. 74 || 207-5-4.......... 79. 22 5. 16 24. 83 
207-22 2k a had 72. 20 5. 89 Z1S19 3 2O7=0=6 See es 72. 96 5. 78 21. 38 
Qe 2-3 ese ose 67. 96 Daigo 16372 '\| 2OIK8—1e Sees s.2 82. 37 5. 32 30. 18 
207-2-4......... 71. 60 6. 33 29529). 207-62) <0 ese 77. 40 6. 63 29. 34 
207-2-5........- 78. 26 6. 65 30. 59 || 207-7-1.........- 70. 66 4.70 16. 02 
207-2-6.-.....-- 71. 36 5. 89 20257 |: QOTET=2* Seneca 69. 10 4. 46 14. 43 
207-3=) see se 64. 43 5. 05 W428 |) 2OV-S-1 32 ks Jes 75. 41 6. 58 26. 76 
Qi-3-2 oes sone 64. 77 3.78 10. 73 || 207-8-2.........- 76. 20 4.98 20. 92 
20(=S-3-. eee 73. 45 6. 88 25.91 |} 207-8-3......2-..| 72. 32 4.59 16. 58 
207-3-4........- 66. 02 5. 27 298 207=9-1 sais ees: 76. 90 6.12 26. 49 
DN =3- Ge eee 67.17 5. 24 15. 96 i 
QUOTA) tS ack 71.75 7. 08 25. 06 Maximum... 82. 37 7. 08 30. 59 
Di — ee ee 66. 80 5. 94 17. 89 Minimum. -.| 64. 43 3. 78 13. 79 
207-4=3..'..-.-..- 68. 01 SEP AL 16. 29 Average..... | 71. 88 5. 66 20. 94 


This crop was harvested about September 25. While the sugar 
content is not so high as in 1905, yet the Maine station stands first 
in this respect, having a little higher percentage than the South 
Carolina station. 


GENERAL DISCUSSION OF DATA. 


Again South Carolina decidedly leads as to sugar content, having 
about the same as Maine for the Crosby variety, 20.64, as compared 
with 20.94; and 18.07 per cent for the Stowell, Connecticut standing 
second with 15.10 per cent. For the Stowell Evergreen variety the 
Florida and Maryland stations show about the same figures, namely, 
13.94 and 13.87 per cent, respectively, while for the Crosby corn the 
Connecticut station stands last with 12.46 per cent, the Maryland and 
Florida stations ranking third and fourth, respectively (17.46 and 
15.64 per cent). Figure 2 presents these data graphically, together 
with the data for temperature, altitude, and average length of day at 
the several stations. 

In 1905 the Stowell Evergreen corn grown in New Jersey was very 
much lower in sugar content than that from any other station, 
namely, 14 per cent; Connecticut, which stood next, having over 21 
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per cent; while the lowest percentage of sugar in the Crosby corn was 
above 30 per cent and was found at the Connecticut station. The 
data for 1906 show a decrease in every case in sugar content, varying 
from 7-per cent in the case of the Stowell Evergreen grown at Con- 
necticut to 18 per cent in the case of the Crosby, other decreases 
amounting to 10, 11, 13, and 15 per cent. Unfortunately the experi- 
ment at the New Jersey station was abandoned, so no direct compari- 
son can be made. In 1906, however, there is only one case (South 
Carolina, with 18.07 per cent) in which the sugar content of the 
Stowell Evergreen corn is appreciably above the lowest average for 


EXPLANATION: 
SUGAR /N CROSBY CORN——————————__ TEMPERATURE-.—-—- 
UGAR IN STOWELL EVERGREEN CORN————-_ ALTITUDE 
AVERAGE LENGTH OF DAY 
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Fic. 2.—Percentage of sugar in the corn, temperature, altitude, and average length of day at the different 
stations, 1906. 


1905—that of New Jersey. The 1906 minimum for the Crosby corn, 
always rich in sugar (12.46 per cent at the Connecticut station), is 2 
per cent lower than the minimum for the Stowell Evergreen variety 
at New Jersey in 1905. 

The average meteorological data for the two years do not throw 
much light on the marked inferiority of the 1906 crop, and it seems 
probable that it is the distribution of the sunshine and rainfall rather 
than the total amounts thereof (provided these do not exceed or fall 
below certain limits) which determine the quality of this crop. (See 
comparison of data for 1906 and 1907.) 
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SUMMARY OF AVERAGE DATA FOR 1906. 


Analytical data for Crosby and Stowell Evergreen corn, 1906, for five stations. 


Variety of corn. 


Crosby. Stowell Evergreen. 
Station. Total sugars. Total sugars. 
Moisture. Caleu- | Moisture. Caleu- 
Original | lated to Original | lated to 
sample. |water-free sample. |water-free 
basis. basis. 


Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 


BakewWity laine Stee cone bees eee eee 67.11 5. 01 15. 64 70. 27 4.07 13.94 
GlemsoniCollese, SC. ces sea ee 76.77 4.73 20. 64 71.72 4.99 18. 07 
GotlezesPark, Md o./225 sso0-neas ouares soe 69. 79 5. 01 17. 46 72. 34 3.77 13. 87 
Newretayven, Conn)... <)2e. eras eee 65. 26 4.23 12. 46 73. 38 8. 92 15.10 
Orono; Meer. ss. ssheveren te ae ae 71. 88 5. 66 20. 94 


ifeteorological data, 1906. 


| : Partl 
: | Temper-| Precipi- | Clear | Cloudy Y! Sun- 
Station. ature. tation. | days. | days. ee shine. 

or. Inches. Per cent. 
Bake Cibye biter cccccse ce cote ees paneer eee mee 71.0 22. 66 34 41 47 a 62 
GlemsonCollere (Sin ~ ecco ot kee eee eee 71.6 28. 07 67 17 38 60 
GolleretPatks Mae otea. acess ack arepseaen ees 68.4 28. 88 50 S15) Ce 53 
Nowsliaven, Cent. 022. seas soci aoe eee 67.8 21. 46 56 61. | Ea eee 55 
QTONOs IMGs. Se dementia ose Sues ace ee 65. 0 8.53 53 ofl RARE PS octets 


« Sunshine data for nearest station making this record, i. e., Jacksonville. 


INVESTIGATION OF 1907 
INTRODUCTION. 


The experimental work on the effect of environment on sugar corn 
was continued in 1907 in the same manner as during the two years 
previous, the same stations collaborating, viz, Florida, South Caro- 
lina, Maryland, Connecticut, and Maine. A record of cultural and 
meteorological data was kept as before, and at the proper time anal- 
yses of the edible corn were made at the different stations. 


FLORIDA. 


As the Florida experiment station was moved from Lake City to 
Gainesville in the fall of 1906 the corn for the investigation of 1907 
was planted in a somewhat different type of soil. However, this is 
the only variation, as the climate and other conditions were about the 
same. The corn was planted March 14 and came up in about ten 
days, producing a very good stand. Commercial fertilizer was sown 
in the rows with the seed, these rows being opened with a vlow. The 
seed was not covered deep. ; 
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The yield was satisfactory, but some difficulty was encountered in 
securing seed for the next season, owing to the ravages of raccoons. 
The corn in the edible stage was sweet and tender, and was not 
attacked by weevils, as was the case at Lake City in 1906. 

The following table gives the climatic conditions under which the 
corm was grown: 


Meteorological data for Gainesville, Fla., 1907. 


Mean cae : Num- 

_ | Precipi- | Clear | Partly Cloudy Sun- 

Month. be ig tation. | days. |cloudy. days. cote shine. 
oF; Inches. Per cent. 

March? =. eecee 72.4 0.32 18 2 | 11 2 79 
PAUARII «12 2-2 ogee 66.3 3.08 12 3 15 10 56 
Misty. <2 78 Sn nee 76.8 3.91 21 4 6 11 69 
WUMNCS=252-e-5 cose 80.6 4.35 21 1 | 8 9 81 


The rainfall at Gainesville, Fla., was very evenly distributed dur- 
ing the growing season, and although the precipitation in March was 
small there appeared to be sufficient moisture for germination, as the 
plants came up quickly and a good stand was obtained. During the 
first two weeks of the period of development of the ear the rainfall 
was plentiful and frequent, while the last two weeks were dry, which 
would tend to produce a large yield and a sweet corn. The temper- 
ature during the months of April and May was favorable for the 
growth of the corn, which at the edible stage presented an unusually 
fine appearance. There were very many clear days, the percentage 
of sunshine being high in all the months except April. 

Besides securing a good yield from both varieties, the sugar con- 
tent of the corn was much higher this year than in 1906, a gain of 5 
and 10 per cent, respectively, being recorded for the two varieties. 
The Stowell Evergreen corn had a high average content of sugar, 
namely, 24.25 per cent, though the minimum was as low as 10.33 
per cent. The detailed analytical data follow: 


Analysis of individual ears of Crosby corn grown at Gainesville, Fla., 1907. 


pugars caer 
; ealeula- ealcula- 
Serial No. Moisture. a ted to Serial No. Moisture. ee ted to 
gars. | water-free gars. | vater-free 
basis. basis. 
Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
71. 96 5. 44 1OTAOH GT co Be ee oe 75. 60 6. 63 27.17 
72. 03 5. 34 TOMO ODE es here ees 78. 84 6.81 32. 18 
69. 88 4. 41 AT GAN Gace ses amok eee 64. 78 5.71 16.18 
72. 44 5. 28 PON IGH | "Oteo ese sees 65. 27 5. 67 16. 33 
70. 90 6. 06 Pi Vaiced ||| Nio)s BR eae ee 78.19 6. 27 28.75 
67. 44 5. 83 COE || GGtcce ene css cee ac 71. 39 4.39 15. 34 
79. 28 5. 38 DOF OT WiGlono soe ee ea ce 80. 24 7. 20 36. 44 
67. 42 5.17 LOVSL | Goer aac eetce ss 2 67. 82 6. 48 20. 14 
69. 87 5. 32 PALS SU Wee a sa ere 78. 29 7.35 33. 86 
77.15 5. 42 PS 167 740) ie | URE eS ee eee 61. 33 5.18 13. 40 
77.90 4.61 20. 86 a ——_—_—— 
71. 72 5. 25 18. 57 Maximum... 80. 24 7.35 36. 44 
71. 08 4.39 15.18 Minimum... 61. 33 4.21 13. 40 
68. 87 5. 59 17. 96 Average. .... (pps lita 20. 89 
73.17 4.21 15. 69 
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Analysis of individual ears of Stowell Evergreen corn grown at Gainesville, Fla., 1907. 


Sugars Sugars 
| Total ealcula- " Total calcula- 
Serial No. Moisture.) cars ted to Serial No. Moisture.) cars ted to 
| : ee’ |water-free 8aTS. | water-free 
basis. ; basis. 
| Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
J elfeieter se, oe Secaee acre 74. 29 4.71 1B aoe Abe oe eos horn oe 78. 03 22. 67 
Dhan aes ese 82.90 4.76 NESS) 46s ee an ae 76. 74 4,51 19. 39 
Bra tennee ones 78. 62 4. 46 203865 4iscmen: ness. ae 76. 20 7.02 29. 50 
Ce Ea aati eh 81. 83 6. 49 Ss yy (e-1 [iv Fo mee Seas pear 69. 93 4. 02 13. 37 
Oreos Sones 82.05 6. 33 Hr Wace a ee ee 73. 33 4.15 15. 56 
Gia nescence 81. 68 6. 33 45509 DOs ered tonnes 74. 40 5. 24 20. 47 
| cree een 2 ae 79. 96 4. 37 21 Sl | DL noes = esse Be 73. 86 4.64 17.75 
Ce ee oe 79.85 5. 83 280 93)|\Noas ase eee ees 75. 50 3.94 14. 87 
10: aI AAS See 81. 24 7.19 S838 Oo scccesn cee seer 73.97 6. 58 25. 28 
ADs hoe Sees 76. 11 4. 41 NSP AG N54 ca sen Sa 76. 58 5.85 24, 98 

| (LO eesaeerer ens an 79. 22 5. 45 26:25: |||) OOe on eeee ee gee 80. 43 5. 85 29. 89 
14 e Sorat 81.96 5. 32 DONAG NOG fe Stereos ae 78. 09 6.75 30. 81 
1G aes is ee eee 80. 54 5. 80 DOVSY hoe Seta. see ae 72. 64 6. 60 24.12 
Ge Soee cee ees 79. 08 6.13 2OT BON OS mee poe see ae 66. 77 6. 33 19.05 
ty (Se ns Sere 77. 00 3. 41 LO: 38.1) SORA ee See 81.34 5.83 31.24 
Se eects 79. 85 5. 30 26: 300/60 2 sa tanon nie emeer 75. 86 5. 29 21.91 
QDS ie eer 76. 07 4.94 20. 64 
AL mob eeee ae 76. 14 4.97 20. 83 Maximum... 82. 90 7.19 35. 72 
AOS Heat hee ares 73:22 5. 80 21. 66 Minimum. . . 66.77 3. 41 10. 33 
Se pee ee, eee 76. 34 5.12 21.64 Average..... 77.08 5. 43 24. 25 

Pt Aa Shae Ae 70. 52 5.90 20. 02 

{ 


SOUTH CAROLINA. 


The seed used for this planting at the South Carolina station was 
selected from the crop of 1906, grown at Clemson College, and was 
planted April 17, 1907, on a piece of new ground, sandy loam, which 
had been planted in upland rice in 1905 and in corn in 1906. In 1907 
the soil was plowed to a depth of 8 inches and harrowed; then 200 
pounds of 16 per cent acid phosphate, 100 pounds of kainit, and 200 
pounds of cotton-seed meal to the acre were applied. The plants 
came up about April 30, and were cultivated after each rain with a 
cultivator. The Crosby corn was ready for table use about July 10, 
and the Stowell Evergreen July 16. 

The Stowell Evergreen corn at the South Carolina station was the 
best for the three years in point of yield, stand, and physical appear- 
ance of the ears. The sugar content of the matured corn was not 
so high as that of Florida or Maryland, but the moisture was lower, 
and the sugars in the green corn as analyzed were higher than those 
at the Maryland station. 

For the Crosby variety the average sugar content was higher than 
at any other station, and this has virtually been the case for three 
successive years, though Maine had about the same figure as South 
Carolina in 1906. Here the number of clear days is greater than at 
any Other station. The rainfall, though very abundant during the 
early growing period, was only 2.22 inches in June and 2.41 inches in 
July; while in 1906, when the sugar content fell, there were 5.67 
inches in June and 17.7 inches in July, with 15 rains during the latter 
month. The detailed meteorological and analytical data follow: 
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Meteorological data for Clemson College, S. C., 1907. 


Mean oe aac aax | Eartly | Num- 

Month. temper- ot ees | cloudy | ees ber of | son 3 
ature. : Yes days. | YS- | rains. 5 

cK. Inches. Per cent. 
April pest eee 54.8 4. 67 18 a 5 9 61 
RE See cee 67.2 4.29 19 5 7 9 55 
TOMB Lees eee 73.0 2. 22 20 8 2 7 71 
athye oe cS ose 80.0 2. 41 24 6 1 8 74 


a Sunshine data taken at Atlanta, Ga. 


Analysis of individual ears of Crosby corn grown at Clemson College, S. C., 1907. 


sues ee 
ealeula- ealeula- 
Serial No. Moisture. tom ted to Serial No. Moisture. Se ted to 
Sugars. | water-free| sugars. | vater-free 
basis. basis. 
Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
300-1-1_........ 79.93 7.86 39.16 || 300-7-2 .......... 81. 26 6.77 36.13 
S00=1-2 5. 5 Sok 72.74 6.36 23.33 || 300-8-2........ a 67.81 7.62 23. 67 
Hoa 1 sates Se 71.94 1.23 25ST Ta| |) S000 eee eee 74. 66 7.95 3k.37 
S022 2 ee a saees- 68.73 6. 58 21.04 || 300-9-2 .......... 72. 67 7.26 26. 57 
aU 132) bee ae 68.94 8.17 26.31 || 300-11-1 ...._.... 72.08 8. 44 30. 23 
300=9-2.5< 2-22. T2074 7.49 27.46 || 300-11-2 _........ 77.87 5.37 24. 27 
S00=4= 1s seo 69. 50 onan £75121) 300-121 oe os. 71.79 6. 59 23. 36 
300-4-2 .._...... 77.85 6.36 28.72 || 300-13-2 ......... 82.70 5.79 33. 47 
BOO Dales sce 6 69. 06 8.25 26. 67 ee 
S00=f-2 ~<a sae 72.98 9.02 33. 39 || Maximum. . 82.70 9. 02 39.16 
te 1 eee ae 77.84 7.54 34. 03 Minimum.__ 67.81 5. 22 17.12 
300-6-2 ........- 77.88 7.97 36. 03 Average. ... 74. 27 7=2D 28. 98 
300-7-1 .....-. = 78. 67 8. 57 40.18 


Analysis of individual ears of Stowell Evergreen corn grown at Clemson College, S. C., 


1907. 
Sua | oa 
caleula- : caleula- 
Serial No. Moisture. tots ted to — Serial No. Moisture. Be ted to 
Sugars. | vater-free ars. | vater-free 
basis. basis. 
Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
SOLE Tabs oaee 78. 67 4.81 22 55 OOIRLO=L eo Se <2 76. 86 4.25 18.37 
3 (Ua) Wee ee ae 74. 69 4.23 16.71. {| 301-15-2_.. 2... 75. 02 3.73 14.93 
Be eee ae 82. 03 7. 82 43.52 | 301-16-1_........ 74. 21 4.95 19. 20 
(yi oy ee ea 79.94 6.39 31.86 | 301-16-2_.......- 74. 54 5. 48 21555) 
Be ee 76. 24 4. 55 195115) | SOI=V7— Use Ss set 76. 56 3.14| 13.40 
301-3-2 ......... 81.04 6. 21 32.76 71.72 5.39 19. 06 
20) tr Ss (Re ee 82. 57 5.91 33.91 72.99 5 L7 19.14 
(0) 73.27 4.33 16. 20 77.83 6.09 27.47 
a= 7= Se eee 74.01 3.76 14. 47 77.21 4.80 21.06 
BOP are eas 77.22 5.78 25.38 |} 801-19-2. ........- 69. 91 5.74 19. 08 
ro) 5) ee ee 75.90 4.62 IGE 301-201. ss 2 70. 83 4. 20 14. 40 
801=6—-2) 23.25. 79. 29 5. 80 28.01 || 301-20-2........- 76.39 4.63 19. 61 
301-7-1 ......... 75. 37 5.31 21.56 || 301-1-38.......--- 76. 68 3.80 16.30 
3.0 Ey eee 73.99 5.31 20: 42' || 301=2-3- =e... 80.30 8.13 41.27 
301-8-1 ......... 77.22 6. 22 27.31 || 3013-3. 23.2: -52-- 79.77 4.28 21.16 
Bi) 80. 46 5. 47 28.00 |! 301-43......--.- 74. 88 3.92 15. 61 
RS ee 76. 48 4.27 18.15) :301=5-3) 2 e502 =. 69. 54 SEE 12725 
DOES Whee ns ee 73. 42 BaL7 19. 45 || 301-6-3_....-.---- 78. 62 3.94 18. 43 
301-10-1 ........ 83. 55 5.72 DAE tO phere ose ins 76. 30 3.85 16. 25 
S01=10-2 eo =. ee 81.74 4. 42 24.21 || 301-10-8........- 79. 29 5. 80 28. 01 
Bh ES ae 76.31 5.38 pA ALIEN GG ES hh 3 ee 76. 39 4.41 18. 68 
B10) sb 81.03 3.96 20.88 || 301-12-3_.......- 77.64 4.93 22.05 
BUS 2S ee 79. 86 4.84 24.03 || 301-17-8......... 81.02 4.50 | 23.71 
301-12-2 ........ 75. 40 4.59 18. 66 —_-——. ; 
S01—-13-1 2... 73. 00 4.41 16.34 Maximum... 83. 55 8.13 | 43. 52 
pi Ei eee 75.01 5. 46 21.85 Minimum.. . 69. 54 3.14 | 12.25 
Sia? Sree ae 80. 35 5.18 26. 36 Average..... 76. 82 4.95 22.05 
S01=14-9 5-5. 2. 75. 48 Bale 15.30 
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MARYLAND. 


The seed used for planting at the Maryland station was selected 
from the 1906 crop. The soil was a sandy loam, which had been 
well limed the previous year, and had a crop of alfalfa grown on it. 
It was prepared by disking, harrowing, and pulverizing until in the 
best possible condition, and commercial fertilizer was sown in the 
rows. 

The corn was planted about 4 inches deep, the rows being 3 feet 9 
inches and the hills 15 inches apart. The crop came up well, but 
owing to the low temperature of May and June and the number of 
rains, the growth was very slow. When the corn was in edible 
condition, about August 15, there was a better stand than had been 
expected. The cultivation and fertilization were the same for the 
Crosby and Stowell Evergreen varieties. The Crosby corn reached 
the edible condition from August 7 to 12, and the Stowell Ever- 
green from August 19 to 22. The character of the season is shown 
by the following table: 


Meteorological data for College Park, Md., 1907. 


| 


Mean Se | Num- 
_| Precipi- | Clear Cloudy} Partly Sun- 
Month. agree tation. | days. | days. cloudy. oe shine. @ 
ne Inches. Per cent. 
ADT 35 anes Se 48. 2 2. 25 10 | 12 8 | 7 59 
My oe eee 58.8 3. 44 | 10 | 7 14 | 13 52 
UNG Seen aan 64.8 5. 58 9 | 8 13 13 52 
WL = sei oe tone oe 74.0 2. 84 15 5 11 7 67 
MUpTISU Se eee eee 71.4 2. 84 14 9 8 10 53 


a Sunshine data taken at Washington, D.C. 


The mean temperature at the Maryland station was very much 
below the average until July, the month when sugar is formed, when 
it increased to the normal figure, and the rainfall was nearly the 
same as that given for the South Carolina station for this month. 
The number of clear days is below the average, but the number of 
partly cloudy days is high and the sugar content is much greater in 
both varieties than in 1906, amounting to 22.7 per cent for the 
Crosby and 25 per cent for the Stowell Evergreen. A wide variation 
in sugar content is shown for both varieties, the maxima being 43.85 
per cent for Crosby and 41.42 per cent for Stowell Evergreen, and 
the minima 11.16 and 15.21, respectively. The detailed analytical 
data follow: 
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Analysis of individual ears of Crosby corn grown at College Park, Md., 1907. 


| j 
ae | vere 
"inte ealcula- r ealeula- 
Serial No. Moisture. Bl ted to Serial No. Moisture. - one ted to 
Bars. | water-free & water-free 
basis. basis. 
Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
210775 Sa eee 78. 64 2.75 12. 88 S72 eee 77.48 6. 23 27. 67 
302-1-2...------ 77.61 3.19 NA SO02—b ese occ e ce 80.40 | = 6.97 35. 56 
SZ ES eee 81.92 6. 56 36: 28)5]|,902-6-342.,.2...... 76. 08 4.89 20. 45 
BUS Ee ee 78. 93 5.38 25:53 || 302-6-42- 22.8: 75. 41 5.99 24. 36 
PS a 80.94 4.71 pf Sr A Mis |? ys ee a 79. 41 5. 65 27.44 
eae (mae ee 79. 68 7.85 Be Oe || S02—t= ioe eee 71. 62 5.90 20.79 
74.99 2.79 1A SG S02=753 = 2 Soin 77. 50 5.13 22.80 
76. 28 3.01 12.69 || 302-7-4...... noe 67.91 4.25 13. 24 
(5.48 2. 87 11.56 |} 802-8-1.......... 81. 62 8. 06 43. 85 
79. 25 6. 81 32. 82 || 302-8-2.......... 67. 20 eat 16.37 
76. 66 a2 24; G16 || BOQ 88 er aconcts,a,<,01= 72.22 5.38 19. 37 
79. 68 6.77 S8.02 || 028-4. oan nn 76. 06 5.08 Btee2 
72.00 5. 66 20. 22 || 302-9-2.......... 69. 45 6.04 19.77 
71.01 4. 48 15. 45 || 302-9-3...... Pe 72.31 4.83 17. 44 
74.14 4.74 18.33 |} 302-10-1......... 65. 09 4.02 11. 52 
68.38 6.14 19. 42 || 302-10-2........ 69. 37 4.25 13.88 
70. 62 8.07 27.47 SSS : 
73. 50 b13 19. 36 Maximum... 81.92 8.07 | 48.85 
76. 56 7.89 33. 66 Minimum. . . 65. 09 2.75 11.16 
79.90 6.01 29. 90 Average..... 75.14 5. 40 22. 72 


Analysis of individual ears of Stowell Evergreen corn grown at College Park, Md., 1907. 


| | 
ous et Sr 
: | ealeula- caleula- 
Serial No. Moisture. ea ted to Serial No. Moisture. renal ted to 
Sugars. | water-free gars. |water-free 
basis. basis. 
Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
SUB ea eee 82.99 4.82 28. 34 || 303-13-2......... 83.18 5. 40 32.11 
Glib ee eae 83. 22 4.81 | 28. 67 CSU SOP eee one 
81.05 4.96 26.17 4.51 22.44 
79. 86 4,72 23. 44 4.06 19. 79 
79. 63 4.09 20.08 3. 16 15.21 
78.05 4.52 | 20. 59 4.63 22.24 
77. 84 4.56 | 20.58 4.39 20. 34 
B0S-0-4, <. Sane. - 82.40 7.29 | 41.42 4.28 21.95 
fis" Ci ae ee 83. 88 4.55 | 28.23 5. 47 34.28 
ie So ee 81.22 Badd || 28. 38 5. 49 29.71 
BUS esse tek. 76. 80 4,44 | 19.14 ANT Si Nee 
33 ey a ee 79. 35 6. 52 | ol. OW 3.96 19.21 
303-7-2......... 81.80 5.10 28.02 i 5. 32 29. 69 
S/R Ey As eee 78.72 3.65 | 17520 ||,303=17-3)... 5... 79. 28 4.64 22.40 
308-8-1 Sos s552 83. 06 5.65 S00 |! GOS-18-1 neces o: 85. 31 6. 01 40. 92 
RUB SS eae eee 80.21 5.08 25.67 || 303-18-2........- 84.12 ger) 33. 50 
303-8-3........- 77. 84 4.52 20. 40 || 303-19-1......... 77.68 4.41 19.76 
303-9-1......... 81. 67 4.24 23.13 || 303-192... ..-...- 82.80 4.19 24. 36 
308-9-2.......-.- 81.55 4.21 PPAR. VAM NMP AOR 118 be pee 80. 68 4. 48 23.19 
8038-9-3. <..-..-.- 79. 00 5.26 25.05 || 303-20-2.......-.. 77. 50 8.59 38.18 
303-10-1.......-. 80. 42 5. 24 26876: || B0d=o—lew =. 52-82. 81.76 5. 60 30. 70 
B08=11=) |. eee. 81.50 4.54 24. 54 || 308-4-2.........- 79. 72 5. 09 25.10 
303-11-2.......- 77. 36 4. 46 19.70 || 3038-10-2......... 80. 84 5. 46 28. 50 
AUB Es 80. 36 3. 81 19. 40 
BOs late oe 81.56 | . 4.39 23. 81 Maximum... 85. 31 8.59 41. 42 
303-12-2..-....--- 80. 80 3. 83 19.95 Minimum... 76. 80 3.16 15.21 
BOS aL2=Bb ae rac -rats 77.92 4.27 19. 34 Average..... 80. 59 4.83 24.97 
B03-15-1 oa-225- 81.40 4.47 24.03 


CONNECTICUT. 


At Orange the corn was planted on May 28 and 29, 1907, on a 
sandy loam soil, which had been under cultivation and well fertilized 
for a number of years. Lima beans were grown on it in 1905 and 
tomatoes in 1906. Twelve tons per acre of stable manure, together 
with 600 pounds of 4-8-8 fertilizer, were used for the 1907 crop. 
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The soil was plowed to a depth of about 5 inches, harrowed fine and 
smooth, marked with a shovel-nosed marker, and planted 4 inches deep. 

The corn was cultivated both ways four times from 3 to 4 inches 
deep with a one-horse cultivator, and required one hand weeding. It 
tasseled about August 5, the Crosby corn reaching the edible condi- 
tion between September 3 and 7, and the Stowell Evergreen between. 
September 9 and 12. 

The first frost occurred October 15, 1907, and a killing frost fol- 
lowed on October 21. The corn was completely ripened by October 
22 and was harvested on October 23, 1907. 

The meteorological data obtained at New Haven, Conn., are given 
in the following table: 


Meteorological data for New Haven, Conn., 1907. 


Mean anes 

Precipi- | Clear |Cloudy|} Sun- 

Month. a) tation. | days. | days. | shine. 
Ch \ inches: | Per cent. 

ic eee eee 53 | 4. 42 | 9 10 52 
MUHG le soe ee 64 3.18 10 7 58 
Fale Looe De 72 | 1.10 16 4 71 
AUIPUSE . 5.0. - 2 69 1221 16 5 66 
September.... 65 7. 67 | 9 14 39 


At the Connecticut station the rainfall was small during the growing 
season, being 1.10 inches for July and 1.21 inches for August, while 
during the harvesting season, September, it was excessive, attaining 
the high figure of 7.67 inches. The percentage of sunshine, as well as 
the mean temperature, were favorable to the growth of the plant, but 
at the time the sugars and starch were forming in the kernels the 
percentage of sunshine was very low, falling to 39 per cent for Sep- 
tember. The percentage of sugars was 4.73 per cent higher in the 
Crosby and 2.01 per cent higher in the Stowell Evergreen than it was 
for the same varieties in 1906. The detailed analytical data follow: 


Analysis of individual ears of Crosby corn grown at Orange, Conn., 1907. 


1 culated Total coined 

. . Total |caleulate . : otal |caleulate 
Serial No. Moisture. sugars. | to water- Serial No. Moisture. sugars. | to water- 
free basis. free basis. 
Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 

62. 50 3.89 10. 37 77.88 sy 26. 40 

70.22 3.47 11. 65 69. 02 5. 43 17. 53 

| 68. 12 3.45 10. 83 75. 78 4.95 20. 43 

| 64. 94 5. 08 14.49 73. 04 bay 19.18 

71. 93 4.79 17. 06 70. 96 5.28 18.18 

71. 60 5.61 19.75 67.10 5.15 15. 65 

69.71 Riv 10. 46 67.28 Lapa I 15. 93 

70. 68 5.61 19.15 74. 04 5. 06 19. 49 

71.24 3.98 13. 84 79. 63 4. 42 21.70 

73. 30 5. 63 21.09 72 38 523 18. 94 

74 68 ES} 21.13 72. 38 4.38 15. 88 

68. 46 5. 06 16. 04 ——_—_ 

72. 68 3.47 12. 72 Maximum... 79. 63 5.98 26. 40 

75. 40 5.98 24. 30 Minimum.... 62. 50 ooL7 10. 37 

66.24 5. 03 14.90 Average..... 71.19 4.83 17.19 
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Analysis of individual ears of Stowell Evergreen corn grown at Orange, Conn., 1907. 


Total isdeted Total eae 
: otal j|calculate . . otal |caleulate 
Serial No. Moisture. sugars. | to water- | Serial No. Moisture. sugars. | to water- 
free basis. free basis. 
Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
306-1-2.......-- 78. 82 4.85 22.90 || 306-13-2......... 81.70 3.97 21.69 
306-1-3-.----.-- 78. 56 4.39 20. 52 || 306-13-3........- 75. 32 3.13 12.68 
ai) os eee 83.12 4.73 28.04 || 306-14-1......... 77. 68 3.13 14.05 
EU S71 eae ae lear Sy eee Lise |e) ee =||: S06=24= 2. Soe oces 79. 72 4.29 21.16 
306-8-3.......-- 75. 68 3.45 14.28 || 306-14-3......... 78. 82 2.99 14. 08 
306-9-1...-..--- 80. 45 3.15 16.14 || 306-15-1........- 81. 42 3.77 20.30 
306-9-2...-.....- 79. 28 3.13 15230631 b—2e soe on aa 79. 16 5.07 24. 34 
306=9-3 . ....5--- 77.95 3.31 15. 02 || 306-15-3........- 73. 64 1.95 7.39 
306-10-1........ 72. 86 3.43 12.65 || 306-16-1......... 76. 89 3. 51 15.17 
306-10-2.......- 78. 88 3. 80 17.98 || 306-16-2......... 74. 82 3.78 15. 01 
306-10-3 73. 44 2.89 10. 88 | 
306-11-3 80. 39 Ba8} 18. 00 Maximum... 83.12 5.19 28. 04 
306-12-1 79. 30 3. 07 14. 83 Minimum... 72. 86 2.89 7.39 
306-13-1 80. 82 4.08 21.28 Average..... 78.20 | 3.69 17.11 
MAINE. 


The Crosby corn grown at the Maine station did not reach the 
edible condition before the first frost, and as the samples secured were 
extremely young, their analyses will not be comparable with those 
made at other places. The corn was planted June 25 on a clay-loam 
soil which had been used by the horticultural department of the 
station for growing small fruits and garden crops, beets being the 
previous crop grown, on which 800 pounds of commercial fertilizer 
had been used. In 1907 the soil was plowed to a depth of 7 inches, 
harrowed twice with a disk and three times with a smoothing harrow, 
and 800 pounds of fertilizer were then sown broadcast. The corn 
was cultivated with a horse cultivator five times and hoed twice. 

The meteorological data were favorable to a high sugar content; a 
heavy rainfall, 5.77 inches, occurred in June and 3.44 inches in July, 
the time of germination and early growth at the Maine station, and 
very little rain fell in August (1.41 inches), thus favoring the storage 


of sugar. 
Meteorological data for Orono, Me., 1907. 


Mean ae 
_| Precipi- | Clear | Partly | Cloudy 
et be tation. | days. |cloudy.| days. 
OE Inches 
DUNG oases 61.8 5.77 10 5 15 
Huilycs-ea2vec ssi: 66.8 3. 44 10 10 11 
AUIPUSES = pe sean 65. 2 1.41 11 11 9 
September....-. 59. 4 6.12 6 11 12 


The data for the Maine station are given for reference and com- 
parison, but are not platted with the other stations in the graphic 
charts for the reason previously given. Attention is called to the 
high percentages of sugar found, notwithstanding the immaturity of 
the samples; and this is of special interest when considered in con- 
nection with the 1905 data for the Crosby. During that year the 
sugar content for the Crosby variety was also very high, and the corn 
was not as young as the Maine samples for 1907. 


46 INFLUENCE OF ENVIRONMENT ON SWEET CORN. 


Analysis of individual ears of Crosby corn grown at Orono, Me., 1907. 


{ 
| Total ’lealcdinted Total lealoulated 
wes : otal jcaleulate Gaus . otal (calculate 
| Serial No. Moisture. sugars. | to water- Serial No. Moisture. sugars. | to water- 
| free basis. free basis. 
Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
AS EE Ss Ree 83. 32 8.18 AGIOS) |e eee toe ees aes 81. 41 9.01 48. 47 
DE AR Be Eee ae 80. 50 8.27 AD AN GS hee is 5k aes a 77.42 6. 69 29.63 
7A A elie ep tebe |S T.40 8.92 AQMOON| Ma et See eas. Toso 6.99 28. 54 
ees oaeeeeee bee 80. 85 8.72 Arse Meio ers oaiaeee sane 82.58 7. 86 45.12 
Peete seo 76.77 8.90 te oil Lan Cee ee 82.74 7.57 43. 86 
[tea te eRe ee 75. 32 8.08 Air on HR L7ie epepy a r e 81. 68 9.12 49.78 
| ee pelted ae 82.06 8.92 49.72 
Cee eer oe 79.18 9. $e 43.23 Maximum... 83.32 9.12 50. 70 
LOPS {Sone se 80.72 7.92 41.08 Minimum... 75. 32 6.69 28.54 
et eee somes 82.31 8.97 50. 70 Average....-. 80. 01 8. 32 42.39 
GENERAL DISCUSSION OF DATA. 


The results of the investigation in 1907 are platted graphically in 
figure 3, showing the percentage of sugars in the two varieties of 
corn, altitude of stations, temperature, and average length of day. 
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Fic. 3.— Percentage of sugar in the corn, temperature, altitude, and average length of day at the different 
stations, 1907. 

For the third time the South Carolina station produced the Crosby 
corn with the highest percentage of sugar; but a higher percentage of 
sugar was found in the Stowell Evergreen at both the Florida and 
Maryland stations, although the two previous years the South Caro- 
lina station led for both. The sunshine data follow in a general way 
those of 1905 and 1906, Maryland having the lowest percentage, with 
Connecticut only slightly higher, while South Carolina and Florida 
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have the greatest amounts. The percentage of sunshine is higher at 
every station than it was in 1906, and with one exception, Connecti- 
cut, it is higher than in 1905 also. The distribution of sunshine 
shows a greater number of clear days than was found in either of the 
previous years, with the exception of Maryland, where the greatest 
percentage occurred in 1905. 

The percentage of sugar and the temperature curves follow in 
general the lines of the other years except in the case of the Maryland 
station, where the temperature is lower than at the Connecticut 
station. 

SUMMARY OF AVERAGE DATA FOR 1907. 


Analytical data for Crosby and Stowell Evergreen corn grown at four stations, 1907. 


Variety of corn. 


Crosby. | Stowell Evergreen. 
Station | Total sugars. Total sugars. 
a Calcu- P = Caleu- 
Moisture.) Fagiple | lated to Moisture.) Raine | lated to 
condi- water- condi- water- 
tion. free tion. free 
basis. basis. 


Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
| 


Maitlesvilles Wiis. f22602: shas.- ccc sseces 72.11 5. 57 20. 89 77.08 5. 43 24.25 
@lemsoniCollere; S.C... 22.522. s2ssacc-s. 74. 27 7.25 28. 98 76. 82 4.95 22.05 
Gopilerereark Mdlls 5.4 322 522 ee Se aS. 75.14 5. 40 22.72 80. 59 4. 83 24.97 


New Haven, Gonn's. 27/022 5... Jesse | 71.19 4. 83 17.19 78. 20 3. 69 7 edit 


Meteorological data, March to September, 1907, at five stations. 


| A ese ee ee ttedxy | Partly 

Station. bbe anal aera res eee cioudy |Sunshine. 
| tation. | ; aera 

A re Inches. Per cent. 
AG SOeSIed ese Hi lebars mae eee eter ors 2 te er ee oe 74.0 11. 66 72 40 10 7.2 
leTsOMCONeres sim weit dann antares 68.7 13. 59 81 15 26 a65. 2 
eGlienereerk MGl esc eh ie et we eee ees | 63. 4 16. 95 58 41 54 b56. 6 
Ne blaven sConn: 24205. 2-22<ees- sesso een ses 64.6 17. 58 60 40) |nas.s2 oe 57.2 
CONE) DEE CEE are ee TS ce eer re en he 63. 3 | 16. 74 37 47 Ot Wes scores 


a Per cent of sunshine given for Atlanta, Ga. 
b Per cent of sunshine given for Washington, D.C. 


INVESTIGATION OF 1908. 
FLORIDA. 


At the Florida station the Crosby corn was grown in sandy soil, the 
preceding crop having been sorghum. The ground was prepared by 
plowing to a depth of 4 to 6 inches with a two-horse plow and then 
harrowing with a smoothing harrow. Fertilizer was applied in the 
form of barnyard manure, and the seed was planted by hand on 
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March 11. The young plants appeared March 18 and were cultivated 
March 25 and April 3, 14, and 27, with a two-horse riding cultivator. 
The corn tasseled May 1, and reached the edible condition May 30, 
the matured corn being harvested July 1. 

The plat of land devoted to the Stowell Evergreen corn was also of 
a sandy type, but had lain fallow the previous season. The ground 
was prepared in the same manner as that for the Crosby, and the dates 
of planting, appearance of young plants, and cultivation, as well as 
the methods of cultivation, were also the same. The first tassel ap- 
peared May 5, the corn being in full tassel May 16, and ready for 
table use June 1. The mature corn was harvested July 1. 

The characteristics of the season are shown by the following 
meteorological data for the growing months: 


Meteorological data for Gainesville, Fla., 1908. 


Mean Total Partly ,| Num- 
Month. temper- | precipi- paca cloudy ee ber of 
ature. tation. ws: days. YS: | rains. 
Se Oe Inches. 
Mareh: 222 224-2 69.0 OnLG ie 2 sss) 2 saetae cd eec ie Sees 2 
April... 76.1 1. 66 25 0 5 5 
Mayease eos 75.9 1.78 26 1 4 7 
JUNG Ee ees 79.2 8.95 15 5 10 17 


For a period of thirteen days just previous to the harvesting of the 
corn no rain fell, but two days before work began a rainfall of 1.45 
inches was recorded, and during the time of harvesting four rains oc- 
curred. The analysis of the crop gave the following data: 


Analysis of individual ears of Crosby corn grown at Gainesville, Fla., 1908. 


Total 
Total 
sugars cal- 
Serial No. Moisture. Peo culated to 
Pandintan water-free 
f basis. 


Per cent. Per cent. Per cent. 

| pipet 5 saat Soe ct a. | 69. 71 5.59 18. 46 
Ae ne eae 72.06 4.69 16.79 
Lg eee a ee nee 67.81 5.38 16.71 
DSO eAE GH soe ebeh at eee 61.99 4.30 11.02 
Maximum cos. 72.06 5.59 18. 46 
Minimum. ........ 61.99 4.30 11.02 


Average....-.--. ah 67. 89 4.99 15.74 
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Analysis of individual ears of Stowell Evergreen corn grown at Gainesville, Fla., 1908. 


Total Total 
ples sugars Total sugars 
Serial No. Moisture. ed ible peo eera) Serial No. Moisture.| Sieh oe 
aio water-free condition.|water-free 
basis. basis. 
Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
81.80 6.31 DG | | NOs remmeee eee 77.24 ake 16. 48 
81.87 Sw) TBs 0 eS es Bae 74. 00 4.27 16. 42 
81.53 arden LOR, |||) Beets 2 38. eee 74. 80 4.11 16.31 
80. 08 5.99 SO s0 ||) 16tee oe eee eee 72.01 4.50 16.08 
81.80 5.39 29.G2) | 40s5 bee) SS ree 76.03 3.76 15. 69 
79. 49 5.91 Passe h| PALS BAN ees pe ae 71. 26 4.48 15.59 
81.90 4.94 Die 20)| (Sica oo oats Sees 72.51 4.28 15. 57 
78. 64 5.77 iO LOmesers co see 74. 98 3.87 15. 47 
80. 20 5.07 PSL Se See eee See 74.10 3.89 15. 02 
75. 85 6.09 BOs sree | BC Sa ee ey ee 71.03 4.35 15. 02 
78. 40 5. 43 Dole Rapes oe oe ee 73. 22 3.95 14.75 
78. 03 5.01 ROMY | WRAM IE) = en Rete 73.7 3.86 14.71 
77. 42 4.92 RMON PLO atc ons 5525 2 73. 20 3.93 14. 66 
75.28 !} 4.91 OP SHAMS Geet crc 1 74.15 3.70 14.31 
74. 86 4.83 LOM e podeaecse sees tca.. 75. 03 3.29 13.18 
76.65 4.39 PSN PAG ire ca s9 ais: be cere 76. 58 2.93 12Fot 
75. 69 4.50 Pe OU eae ee eee ok 69. 93 3.49 illsfile |) 
74. 96 4.57 18. 25 | | | 
78. 33 3.90 18. 00 Maximum... .| 81.90 6.31 | 34.67 
76. 48 4.17 17. 73 Minimum... 69.93 2.93 | Me Gs | 
| 74.09 4.28 16. 52 Average..... 76.24 4.59 | 20.03 | 
| 1 | 


Although only a few samples of Crosby corn were analyzed, each 
one represents four ears of corn except No. 3, of which only one ear 
was used. Both the averages for moisture and for sugars are about 
the same as the figures obtained in 1906, but are lower than those 
for the preceding year. The stand of corn was also much poorer 
than in 1907. 

The average sugar content of the Stowell Evergreen is above the 
average obtained for the Crosby, despite the fact that the latter is 
usually sweeter. While not so high as the average for 1907, it is very 
much above that for the 1906 crop. In general quality the corn was 
also superior to the Crosby variety. The matured seeds were attacked 
by the- weevil, and it will be difficult to secure seed for planting in 


1909. 
SOUTH CAROLINA. 


At the South Carolina station the character of the soil used for the 
Crosby corn was a well-drained sandy loam. The land was prepared 
by plowing with a two-horse turning plow, after which it was har- 
rowed with a disk plow. Fertilizer composed of 250 pounds of 14 per 
cent acid phosphate, 100 pounds of nitrate of soda, 225 pounds of 
cottonseed meal, and 320 pounds of kainit per acre was applied at 
the time of planting, April 22. A drouth in the early spring caused 
a poor stand. A weeder was used in the first cultivation and a plow 
cultivator in the three succeeding ones. The corn reached the edible 
state July 11. 

The type of soil on which the Stowell Evergreen was grown was the 
same as that used for the Crosby variety, as were the method of pre- 
paring the ground, the character of the fertilization, and the dates of 
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planting and cultivation. A good stand of Stowell Evergreen was 
obtained, but this was not the case with the Crosby. The edible con- 
dition was reached about July 23. 

The average meteorological data for the months of the growing 
season are as follows: 


Meteorological data for Clemson College, S. C., 1908. 


Mean Total Partly 
Month. | tempera-| precipi- ad cloudy Goudy oer aed 
ture. tation. ys days. MED # fi 
pits Inches. 

64.0 Orbs 13 11 6 8 

69.0 1.58 21 8 2 3 

74.3 4.84 17 11 2 7 

77.6 6.64 22 5 4 11 

} 


The rainfall for 1908 was very unevenly distributed. From June 23 
to July 2 no rain fell. On the following dates the inches of rainfall 
were as indicated: July 2, 0.36; July 3, 0.20; July 4, 2.90; and July 5, 
1.06. With the exception of a slight shower on the following day 
no further precipitation occurred until July 19. During this period, 
July 11 to 16, inclusive, the Crosby variety was harvested. On July 
19, 0.90 inch fell, and the next rain recorded was on July 25, on 
which date the harvesting was finished. 

The analytical data for the Crosby corn are as follows: 


Analysis of individual ears of Crosby corn grown at Clemson College, S. C., 1908. 


Total Total 
dues sugars nee sugars 
? , 
Serial No. Moisture.| edible eee Serial No. Moisture.| edible poeta 
pais water-free oe water-free 
; basis. 3 basis. 
~~ eee 
| 


Per cent. | Per cent. | Per cent. 
5 7.11 39.18 


Per cent. | Per cent. | Per cent. 
81.85 3 : iy 


82.52 6. 46 36. 96 76. 69 4.57 19. 61 
83. 64 6.03 36. 86 74.50 4.79 18.79 
78. 24 6.50 29. 87 77.23 4,23 18. 58 
82.34 5.25 29.73 77.61 4.15 18. 53 
76. 04 6.91 28. 84 75. 07 4.36 17.49 
79. 52 5.81 28. 37 74.91 3.93 15. 66 
80.71 5. 34 27. 68 72.98 3.94 15. 48 
78. 48 5. 84 27.14 76. 26 3.65 15. 37 
74. 04 6.95 26.77 67.46 4.89 15.03 
84. 97 3.98 26.48 |) 70. 54 4.42 15.00 
73. 06 6. 69 24. 83 || 71.33 4.27 14. 89 
77.28 5.33 23. 46 |, 71.35 4, 23 14.77 
75. 68 5. 66 23.23 || ee 

74. 85 5. 83 23.18 | Maximum... 84. 97 7.11 39.18 
76. 72 5.26 | 22. 60 | Minimum. . - 70. 54 3.65 14.77 
81. 67 4.07 22. 20 | Average..... 76. 72 5.19 23.17 
73.21 5. 69 21.16 


The Crosby variety again showed a higher sugar content in South 
Carolina than at any other station. Here, as in Florida, a sweeter 
corn was produced in 1908 than in 1906, but the percentage of 
sugars was not so high as in 1907, Although the stand was poor, 
a very fair-sized ear was grown and one which had a good flavor. 
The Stowell Evergreen yielded the following analytical results: 
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Analysis of individual ears of Stowell Evergreen corn grown at Clemson College, S. C., 


1908. 

Total Total 
Total sugars Total sugars 

- “ é sugars, | calcula- ; : sugars, | calcula- | 
Serial No. Moisture.| edible Tattto il Serial No. Moisture. edible tedito 

cond: water-free pg water-free’ 
; basis. : basis. 

Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 

BO ane eice aisle tis 79. 84 6. 34 BTA hr cto aerate tte, oe 5) 76.10 4.08 17.07 
b BOSSE oe tere 80. 06 6.16 BOSON p2bnta ca deern seats 75. 37 4.20 17.05 
OS Sateen serene sete 80. 42 5.57 2S045! || Seseciessscsce dees | 74. 07 4.39 16. 93 
EE Gece tease 79. 02 5.90 QSib2y (WBbee ckmtmeecaeabe | 73. 04 4.41 16. 36 
Pir isn mason essa (6 80. 65 5.31 ZicAD) || le aatarccseteres | 74.90 4.07 16.21 
Qahe meee adie 77.34 6.15 v7 (UN iat 11 epee ne a 73.91 4.14 15. 87 
DO a aan wees srelorsiae a 76. 36 5.35 PeO || VB ere weet oie wai 76. 80 3. 64 15. 69 
A Nahe RNs edie etaeis © 78.39 4, 84 DAVAO Allee raise beeen 73.52 4.12 15. 56 
Dee intonistaioreca.ae 77.39 4.90 Al Gan AOe = aa area cae ee 73.20 3.97 14. 81 
Ope oes be 73.92 5.07) DISG A Ad ee ceria tether ta 69. 76 4.37 14. 45 
[hates SS Me nie 74. 32 5.47 EAD) || partes. carotene sao s 80. 96 Zale) ppt: 
(Ga A eee ae 76.58 4.86 ZONED | BOs zinlsaarese eh a= 75. 82 3.43 14.18 
AES es acai 77. 28 4.69 DONGE NAT Serre cae as cisc 71. 80 3.93 13. 94 
Biers Ge cok. Aci ge 77.88 4.56 20624) |USBs tare te thes Saber 73.30 3ot2 13.93 
SG CRO aes age 75. 86 4.85 ATL 2 i PS eh pee ae 74.98 3.40} 13.59 
BGs: Sates Be 76. 06 4.81 20,09} DOR zis eaineecees 72. 58 Sey Alg ier TBEbR 
Bae asta wee cas 76. 62 4.66 TOE OS: ll 2h sates cece ene 75. 70 3.03 12. 47 
BA I Fosth, Ce nae. 73.25 4.79 TOS AE 40 eee eos ae 73.26 3.31 12.38 
le pO 73.50 5.03 WS OS) || 28 emercr seco naees 74. 89 3.10 12So 
5 Peet tee Bone 75.55 4.63 ESEOSa |b etewsies neces ose Tas22 3.05 12.31 
Dae Bios a otc iio 74.86 4. 66 Ue Bp eSATA ee een re le —aleny me 69. 81 3.48 11.53 
Cis o ceistemaioeie 77.39 4.04 USC lll) toes ercise wee ee mest 69.90 3.37 11.20 

OES Re a EA 78.26 3. 86 17. 76 ae — 
RS ee iota’ 74.78 4.46 17. 68 Maximum... 80.96 6.34 31.45 
Oe Ee eee 76.51 4.05 17. 24 Minimum... 69. 76 2.73 11.20 
eee aeoe ees 72.98 4.62 17.10 \ Average..... 75. 50 4.41 18. 43 


The Stowell Evergreen made a good physical development, being 
tender, well flavored, and producing fair-sized ears, although worms 
were prevalent again this year. 


MARYLAND. 


The plat of ground assigned to the Crosby corn in 1908 at the 
Maryland station was a sandy loam which had lain idle the preceding 
year. The soil was prepared by plowing 6 inches deep and harrow- 
ing until it became smooth and fine. The plat had been previously 
well manured and this year was treated with mixed commercial 
fertilizer. The seed was planted May 28 by hand, the young plants 
came up June 8, and were cultivated three or four times in the ordi- 
nary way and hoed twice. The climatic conditions for the growing 
season were as follows: 


Meteorological data for College Park, Md., 1908. 


Mean Total Partly 
Month. tempera-| precipi- cles cloudy Ploudy; 
ture. tation. ys. days. MEE 
alte Inches. 
Minit re Su cue eas 65.0 3. 67 18 8 5 
JUNG re ee ce 69.4 1.41 16 13 1 
Hullysss Sees ess 76.4 1.52 13 9 9 
AUIgUSE.-.---- 4- ALL) 5. 32 16 14 1 
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The total rainfall for August indicates an abundance of moisture, 
but the rains were not nearly so frequent as in the preceding years. 
On August 9, 0.85 inch of rain fell, and for nine days there was no 
rain, but at the end of that period there was a rainfall of 0.42 inch. 
On August 25 the precipitation was 0.2 inch and on August 27, 
2.8 inches. The Crosby corn did not mature, and since the Stowell 
Evergreen was harvested from August 23 to 30, it is quite evident 
that the last two rains did not affect the storage of sugars. 

The land set aside for the Stowell Evergreen was of the same type 
as that used for the Crosby—that is, a sandy loam. Tomatoes were 
grown immediately preceding this crop. The preparation of the 
soil, character of the fertilization, date of the appearance of the young 
plants, and the date and manner of cultivation were the same as for 
the Crosby variety. The corn tasseled July 17 and was ready for 
table use about August 23. 

The analytical data are as follows: 


Analysis of individual ears of Stowell Evergreen corn grown at College Park, Md., 1908. 


eet hes : : Cheat : 
open . otal (calculate 5 aS TAT F Total calculate 
Serial No. | Moisture. sugars. | to water- Serial No. Moisture. sugars. | to water- 
free basis. free basis. 
| Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
401-5-2........- | 80. 12 7. 02 35.3 |) 40I-8-2i Seu dee 74. 88 5. 66 22. 53 
401 fel. 7 cee 20 80. 64 6.15 S177 || A0laVad eee cca 74. 79 5. 64 22.37 
rls i be le es 81.14 5. 94 31. 49 || 401-14-3........-. 80. 10 4. 42 22. 21 
401-14-2........ 81. 20 5. 80 30. 85 || 401-10-2......... 79. 60 4. 50 22. 06 
401-12-1........ 81. 56 5.57 30, 21 || 401—7=2.. 2.2222. - 76. 12 bg 21. 35 
AD ee 78. 88 6. 32 Po! (0) eo) 76. 76 4. 96 21. 34 
4012-3. 2.2 cen 78. 48 6. 29 29. 23 || 401-12-2......... 75. 56 5. 00 20. 46 
AQN AA soc occ 79. 12 5. 89 28. 21 |} 401-16-2......... 78. 92 4. 30 20. 40 
AO eats nace 78. 72 5. 96 28.01 || 401-6-1.......... 73. 24 5. 10 19. 06 
401-7-3......... 79. 33 5. 68 27. 48 || 401-11-1......... 75. 38 4. 56 18. 52 
AOI-T0=13 ©. 2 81. 20 5. 09 27. 08 || 401-8-1-......-.. 70. 22 5. 51 18. 50 
y= Is 3 eae 79. 54 5. 47 26.74 || 401-9-1 81. 70 2. 90 16. 34 
AONE 2-2 eat oo et 79. 90 5.15 25. 62 || 401-11-3 73. 05 4.24 15. 73 
AQ e eeece 77. 64 5. 62 25.14 || 401-15-2. 74. 86 3. 82 15. 20 
AQIH—3-3 050. sec 77.98 5. 50 24.98 |} 401-6-3... (here) 3. 33 157 
401-12-3........ 79. 14 5.18 24. 83 —\!_ 
4016-4 6 se tek 79. 35 5. 12 24. 79 Maximum... 81. 70 7. 02 35. 31 
401-14-1........ 80. 32 4.78 24. 29 Minimum. .. 70. 22 2. 90 1). 57 
401-16-1.......- 77.14 5. 45 23. 84 Average. .... 77. 92 5. 20 24. 02 
401-15-1........ 79. 34 4. 83 23. 38 


A good crop of corn was produced in Maryland in 1908, and the 
percentage of sugar was higher than at any other station, this bemg 
the second year during the investigations that the Maryland crop 
showed the highest sugar content. 


CONNECTICUT. 


A plat of sandy loam at Orange, Conn., was selected for growing 
the Crosby corn in 1908, on which corn had been planted in 1905 and 
1906 and which had lain idle during 1907. The soil was prepared 
in the usual manner and well fertilized with manure and mixed com- 
mercial fertilizer—exact amount unrecorded. The seed having been 
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planted May 28, the young plants came up June 8 and tasseled some 
time between July 17 and 24. The plat was cultivated three times 
with a shovel-toothed cultivator and weeded by hand twice. On 
September 1 the corn reached the edible state and came to full ma- 
turity October 16. The cultural data for the Stowell Evergreen are 
exactly the same except that the plat had been planted with tomatoes 
in the preceding year. The Stowell Evergreen came up June 8, 
tasseled July 17, was edible August 25, and was harvested October 16. 
The meteorological conditions are shown in the following table: 


Meteorological data for New Haven, Conn., 1908. 


Mean Total Partly : 
Month. tempera- | precipi- rpieg cloudy Cues Heiny 
ture. | tation. YS- | days. WS: Mea 
°F. Inches. 
May. ea eee: 60. 2 6.16 iid 10 10 13 
Apbie\ctens oe hae 69.2 1.20 18 11 1 4 
ulys-2os Sse 5 -< 74.6 3.94 13 14/, 4 8 
August... 5..5: 69.6 8.12 16 7 8 11 
September. .... 65. 6 - 88 13 13 4 4 


Special attention is called to the rainfall data. The corn was 
harvested between September 1 and 7. From August 7, when 0.42 
inch fell, there were no more rains until August 11, when 0.19 inch 
fell; on August 14, 0.1 inch is recorded; on August 17, 0.11 inch; 
on August 22, 2.93 inches; on August 26, 2.91 inches, and the follow- 
ing day 0.11 inch fell—a total of 8.12 inches for August as compared 
with 1.21 inches in 1907, when the heavy rain came in September. 
No other rains occurred until the corn was harvested. The mean 
temperature was higher than for the three previous years. 

The analytical data for the Crosby corn are as follows: 


Analysis of individual ears of Crosby corn grown at Orange, Conn., 1908. 


ae Steere 
calcula- ealeula- 
Serial No. Moisture. Toba ted to Serial No. Moisture. plac ted to 
sugars. | water-free gars. | water-free 
basis. basis. 
Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
402-15-1........ 79.79 7.06 34.94 || 402-4-2.......... 67.10 4.45 13.53 
402-19-2........ 77.03 5.61 24.42 || 402-5-1.......-.- 68.03 4.23 13.23 
AQZ=B DO oe halt: 71.86 6.38 22.67 || 402-16-1......... 58.39 5.45 13.10 
AQ2-16-2....-.--< 69.11 6.91 22a) ||) 402i 2 a ate ooo e 70. 31 3.78 12.73 
AQ2e Die Seis. 82. 44 yr! 21. 13) |), 402=18-2. 222 222. 69. 22 3.73 12.12 
402-18-1.......- 68. 96 5.94 19.14 || 402-4-1.......... 71.39 aeol a esy¢ 
402-17-1........ 73.11 5.05 18.78 || 402-5-2.....---.- 64.71 3.65 10. 34 
402-3-2......... 70.60 5.30 18.03 || 402-2-3.....---.. 63.20 3. 43 9. 32 
402-1-2......... 66. 06 5.95 E7553" 402-2417 o55 oo. 70.09 2.43 8.12 
402-15-2.......- 72.10 4.86 17. 42 —————S |_| 
402-19-1.._....- 75.09 4.06 16.30 Maximum... 82. 44 7.06 34.94 
402-20-1........ 64.85 5.60 15.93 Minimum. .. 63. 20 2.43 8.12 
402-2-2......... 72.24 4.16 14.99 Average. .... 70.12 4.76 16.58 
402-8-1......... 67.16 4.48 13.64 
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The Crosby corn was planted on what was presumed to be a plat 
well suited to the growing of this crop, but an unusually poor stand 
was secured and in some rows not a single ear could be found. The 
average percentage of sugars for 1908 was low, being 16.58, yet some 
ears with very high percentage were obtained, the maximum being 
34.94. The detailed analytical data were as follows: 


Analysis of individual ears of Stowell Evergreen corn grown in Orange, Conn., 1908. 


eee : Supa 
ealeula- caleula- 
Serial No. Moisture, ee ted to Serial No. Moisture. Toe ted to 
Sars. | water-free Sugars. | vater-free 
basis. basis. 
Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
403-14-1.....-... ay Bo AisAo. 4.99 17.48 |} 403-12-1......... 68. 86 2.97 9.54 
403-16-2.......- 68. 96 5. 41 17.43 || 403-10-1......... 71.25 QZ 9. 46 
ADS—2- Vee oe 72.28 4.51 NGS F ON AOS O90 oe eee ae 67.85 3.04 9. 46 
403-6-2.....-- Ne 79.89 3.02 15.02 |} 403-13-1.........| 72.48 2.60 9.45 
403-16-1......-- 71.60 3.84 £30523 VA03-S-2 2 oe ak ee ee 70. 83 2.68 9.19 
403-5-2.. 22 73.02 3.60 13.34 || 403-10-2......... 69. 56 2.66 8.74 
403-19-2.....-... 70. 72 , 3 81 13.01 || 403-17-2....-.... 70.59 2.53 8.63 
403-13-2.......- 68. 32 3.61 11.40 |} 403-11-1......... 70.71 2.48 8.47 
ADS=9-1. 5. 25. = 73. 82 2.92 i UG Fs ays ee 74.12 2.19 8. 46 
403-4-2......-.. 68.79 3.42 10.96 |} 403-12-2......... 76.10 1.97 8.24 
403-8-2......... 68. 98 3.32 10.70 || 403-4-1....-..... 68. 36 2.56 8.09 
A a ol Re 70.30 3.09 10. 40 || 403-19-1......... 67.38 2.58 7.91 
403-14-2........ 68.30 3.28 10.35 |) 403-8-1.....-.... 78.67 1.38 6.47 
fae a eee 70. 25 3.07 10.32 || 403-20-1......... 70.95 1 30 4.48 
403-18-2.......- 73.93 2.68 10.28 |} 403-20-2......... 63. 97 1.38 3.83 
403-15-2.......-. 73.28 2.74 LON AGs=1= 2 Secs 70. 84 81 2.78 
403-15-1........ 72.52 2.74 9.97 | 
AOSV Os eee 66.76 3.24 9.75 Maximum... 79.89 4.99 17.48 
403-3-1 . 22 2.5.5. 67.18 3.20 9.75 Minimum... 63.97 81 2.78 
403-186-100. oe 70. 02 2.89 9.64 Average..... 70.91 2.92 10.12 


The Stowell Evergreen made a very good stand, having been 
planted on the same plat of ground as the 1906 crop. For 1908 the 
average percentage of sugars, however, was only 10.12, with the 
maximum 17.48 and the minimum 2.78 per cent; while in 1905 the 
average was 21.70 per cent; in 1906, 15.10 per cent; and in 1907, 17.11 
per cent. 

The decided drop in the sugar content in this year is of interest in 
connection with the fact that there was a heavy rainfall in August, 
the month when sugar should have been stored, while the total pre- 
cipitation was the lowest recorded in the four years for this station. 


MAINE. 


At the Maine station in 1908 the Crosby corn was planted in soil of 
the clay type intermixed with shaly rock which had produced a crop 
of mangel-wurzels the season before. Preparation of the ground 
consisted of fall plowing and harrowing with a disk harrow twice, 
with a spike-tooth harrow twice, and with a smoothing harrow once. 
The fertilizer employed was a commercial mixture containing 3 per 
cent of nitrogen, 7 per cent of phosphoric acid, and 4 per cent of potas- 
sium oxid applied at the rate of 600 pounds per acre. The seed 
was planted June 8 and the young plants appeared one week later. 


INVESTIGATION OF 1908. 55 


The plat was cultivated four times with a spike-tooth harrow and 
hoed once. The corn reached the edible condition on September 19. 

The appended table shows the meteorological conditions under 
which the corn was grown: | 


Meteorological data for Orono, Me., 1908. 


| Mean Total Partly - 
-. | Clear Cloudy | Rainy 
Month. tempera-| precipi- cloud 

tire. Ration. anys days. Mays) OBes: 

nat Inches. 
TIME esau wee 65.1 Tao 17 9 4 3 
lives =A se 71.2 2.85 15 10 6 11 
AUSUStL Ss eae 65. 6 4.69 12 9 10 10 
September. .... 62.6 81 22 3 5 4 


Although the Crosby corn grown at the Maine station in 1908 was 
second highest in percentage of sugar, still it contained less sugar 
than in former years. There were more clear days during the grow- 
ing season in 1908 and the mean temperature was higher than 
in either of the two preceding years. The rainfall, however, was 
normal. 

The detailed analytical data follow: 


1 


Analysis of individual ears of Crosby corn grown at Orono, Me., 1908. 


Sugars Sugars , 
Total ealcula- Total caleula- 

Serial No. Moisture.| scars ted to || Serial No. Moisture. Peers ted to 

SUEATS- | water-free || Sugars. | vater-free. 
basis. || basis. 

Per cent. | Per cent. | Per cent. || Per cent. | Per cent. | Per cent. 
Gee eset oe 2 81. 48 6. 25 a i (al | es ee eos eekae 72. 97 4. 52 16. 72 
(IS RARS Se eee 80. 57 5. 77 ZOE TOU LO ee ce aos sees 72. 71 4. 52 16. 56 
Tere cn cen. 80. 17 5. 85 DOVBO EI Uae Sete Sere | 68. 76 5.17 16. 55 
Be eo tiaee = 76. 82 5. 87 QO BoM Iori sce aaeltceeee 78. 26 3. 58 16. 47 
ee es ee ee 77. 43 4.85 2124901), BGs Sass oes vel 73. 78 4.25 16. 21 
Ek Sr aae tees ese, ah L | 72. 47 5. 90 AES Ea a 5 es ape oan 73. 84 4. 02 15. 37 
2 gle Gan alpeaabeme 72. 24 5. 80 POR SOE Maes eye eee 69. 65 4.64 15, 29 
AL seh ay ee aye (EAVAl 5. 63 COTO Dh ee aoe saree alas 70. 68 4. 21 14. 36 
Pee re bee oe ial ne 73. 74 5. 38 202 Es re ap ee 74. 38 3. 59 14. 01 
BE ec See | 72. 44 5. 64 BOCAG MLO ee Gos Se Saas 74. 85 3. 52 14. 00 
es te Ne i 74. 82 4. 87 TOFS || pao eer ase eine 72. 53 3. 60 13. 10 
(cle ict ele Ar 75. 63 4.69 WOOO 0 | eee eee cide ete 66. 53 4.58 13. 68 
20 we) ene coe 73. 60 . 5.08 LOND ye ME Mien Labs fe eee 69. 24 4.15 13. 49 
(5 af ey en 75. 41 4.71 WOUGy | GE es alee. a 70. 47 4, 02 13. O1 
APLAR SHN te each rey | 72. 82 5. 06 LSAG2 ices een oe 73. 61 3. 43 13. 00 
UN Sea ee 76. 05 4, 39 18: 3091] 040) eerie cis 68. 88 3. 64 11. 70 
B21 Scere be ee Bey 78. 36 3. 92 PSO tL fevenes, tC ate oe cae: 69. 88 3. 44 11. 42 

Le cee ae pees 70. 71 5. 29 18. 06 SS SS 
Cee ate ee ae 74. 48 4. 50 17. 63 Maximum... 81. 48 6. 25 33. 75 
DOmpesce Gey mis 2 74. 86 4.31 17.14 Minimum... 66. 53 3. 43 11. 42 
ee Fe ok SPA Ue 73. 48 4. 50 16. 97 Average....- 73. 72 4. 66 18.17 

GENERAL DISCUSSION OF DATA. 


The average data, analytical, meteorological, and geodetic, for the 
year 1908, as shown in the tables of summaries and platted on the 
graphic chart (fig. 4), confirm in a general way those of the three 
previous years. The highest percentage of sugars for the Crosby 
variety was obtained at the South Carolina station, while at the 
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Florida station it was as low as in 1906. The Maine station stood 
second and Connecticut third. In examining figure 4, on which is 
charted the summary of the analytical data given for the Stowell 
Evergreen, it will be noticed that Maryland has the highest per- | 
centage’ of sugar for the Stowell Evergreen and South Carolina for 
the Crosby, exceeding the figure for Maine by 5 per cent. A com- 
parison of the data for 1908 with those of the three preceding years 
shows the sugar content in both varieties to be above those for 1906, 
but below 1905 and 1907. The average moisture content for the 
Stowell Evergreen (75.14) is higher than that of the Crosby (72.11). 

The percentage of sunshine is practically the same for the Florida 
and the Connecticut stations, with Maryland next and South Carolina 
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Fic. 4.—Percentage of sugar in the corn, temperature, altitude, and average length of day at the different 
stations, 1908. : 


last. Attention should be called to the fact that these data were not 
obtained at the stations, but at distances varying from 8 miles in the 
case of the Maryland and Connecticut stations to 30 miles for the 
Florida station and 100 miles for the South Carolina station. No 
conclusive deductions can be drawn, therefore, but taking into con- 
sideration also the number of clear, cloudy, and partly cloudy days 
as given for each station, the data confirm the opinion stated in the 
summary of the 1905 work, namely, that unobstructed sunshine is 
not necessary to the development of sugar. 

In figure 4 is shown the percentage of sugar, together with the 
average length of day, the temperature, and the altitude of the several 
stations. The average temperature for the growing season was higher 
at each station for 1908 than it was for 1907 and the South Carolina 
figures again show the effect of the high altitude. 
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Of all the meteorological data, the distribution of the rainfall 
appears to be the most potent factor. At the Maryland and Florida 
stations there fell during the growing season (June and July for the 
the former, April and May for the latter) apparently just enough rain 
to satisfy the requirements of the growing crop. The South Carolina 
station had a fair distribution of rain, and the Connecticut station an 
excessive rainfall at the period of growth when the sugar was forming. 
The total rainfall for Maryland was far below the average for this 
station. The relation between the sugar content and these data is 
discussed in connection with figures 7 to 11, inclusive (pages 62 to 67). 


SUMMARY OF AVERAGE DATA FOR 1908. 


Analytical data for Crosby and Stowell Evergreen corn at five stations, 1908. 


Variety of corn. 


Crosby. Stowell Evergreen. 
Station. Total sugars. Total sugars. 
Moisture. Caleu- | Moisture. Calcu- 
Original | lated to Original | lated to 
sample. | water-free sample. |water-free 
basis. basis. 


| | 


Per cent. | Per cent.| Per ceni.| Per cent.| Per cent.| Per cent. 


GHINES VINO WEIS 25a. tals cece eesee <2. = 5 67. 89 4.99 15. 74 76. 24 4.59 20. 03 
@lemsoniCollege, S.C... = ooh. 3-2 2. += 76. 72 5.19 23.17 75. 50 4. 41 18. 43 
MOLE GenE ADA ise. 5 ose seen aie ae ede |ee eset eeas|nuacteues-slladenn a aalae 77. 92 5. 20 24. 02 
Neamwaliav en Conn: os. 4520.57. nage wee | 70. 12 4.76 16. 58 70. 91 2. 92 10. 12 
OTGHO WM Gee ene ac ee scan cee seat le - 73. 72 | 4. 66 USS all eae eee ee em nel Wee oe Se 


Meteorological data, 1908, for five stations. 


Mean Total Partly 
Station. tempera- erate eee cloudy aay pets 
ture. tion. ys. days. YS. < 
ae Inches. Per cent. 
Gainesville, Fla., March toJune...............:- 75. 0 12. 55 a66 a6 aig b74 
Clemson College, S. C., April to July......-....-- 71. 2 19. 23 73 35 14 c6l 
College Park, Md., May to August..........-... 70. 7 | 11. 92 63 47 30 463 
New Haven, Conn., May to September........-- 67.8 | 20. 30 71 55 27 74 
Orono, Me., June to September--........-....-- 66.1 9. 70 66 31 Pt |L stankten se 
a Data not given for March. c Sunshine given for Atlanta, Ga. 
+ Sunshine given for Jacksonville, Fla. d Sunshine given for Washington, D.C. 


SUMMARY OF THE FOUR YEARS’ WORK. 
GENERAL DISCUSSION. 


In reviewing the investigation, the fact that the corn with the 
highest percentage of sugar was grown in South Carolina seems of 
prime importance, since it has always been held that corn grown in 
the South soon lost its sweetness. South Carolina has held the dis- 
tinction of producing the highest percentage of sugar in the Crosby 
corn for three out of the four years, and in 1906 it was practically 
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equal to the highest; and for two out of the four years it made the 
highest record with Stowell Evergreen. In 1907 and 1908, when 
South Carolina stood third, it should be noted that Florida and 
Maryland were the stations producing the corn bearing the highest 
sugar content, Connecticut beig the lowest. The corn does not 
make so vigorous a growth either in Florida or in South Carolina as 
it does in Connecticut, but it is as strong as the Maine corn. Mary- 
land corn was much more vigorous than that grown in Florida, South 
Carolina, or Maine, but did not appear to equal the average Connec- 
ticut corn in size of stalk. The kernels of southern-grown corn do 
not present the same physical appearance as that of the northern- 
grown corn, both the germ and the kernel being larger in the former. 

Referring to the summary of analyses of sweet corn for the four 
years 1905, 1906, 1907, and 1908, it will be noticed that the sugar 
content of the Crosby variety is, with a few exceptions, higher than 
that of the Stowell Evergreen. This would be expected, as a high 
sugar content is characteristic of the Crosby variety. 

Comparing the results of the individual years, the highest sugar 
values are found in 1905 and the lowest in 1906, while in 1907 the 
results compare more nearly with those of 1905, and the 1908 aver- 
ages are between the two. The extremely high sugar content of the 
corn grown at South Carolina in 1905 and the low percentage found 
at New Jersey in 1905 and at Connecticut in 1908 are in all probabil- 
ity due to the distribution of the rainfall. It will be remembered 
that during the early stages of growth in New Jersey in 1905 such a 
severe drought occurred that the Crosby variety of corn did not 
reach the edible condition, and for a time it was thought that no 
Stowell Evergreen would be secured, and at the Connecticut station 
during August, 1908, during the period when the sugars are formed, 
8.12 inches fell. During the growing season of 1906 the rainfall was 
unusually heavy all along the Atlantic coast, and at each station the 
average sugar content was below the average for 1905, 1907, and 
1908. 

From the data collected, the amount, and more especially the dis- 
tribution, of the rainfall appear to be the dominant factors, and a 
closer interrelation seems to exist between the curves representing 
rainfall and the percentage of sugar than between any of the other 
curves. In substantiation of this point the rainfall by periods has 
been platted for the four years in figures 7,8, 9,10, and11. (For 
detailed discussion see pages 62 to 67.) 

The summary of the work for the four years has been platted in 
greater detail than for each year. The percentage of sugar is the 
average of the Crosby and the Stowell Evergreen for the four years. 
At the New Jersey station the data for one year are given, and at the 
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Florida and Maine stations three years’ work has been completed. 
The New Jersey experiment is scarcely comparable with the others, 
as it covers only one year in which the conditions were abnormal and 
the crop almost a failure. The New Jersey station is therefore 
omitted in platting the summary for the four years. 

In figure 5 a very interesting point is brought out, i. e., the effect of 
_ temperature on sugar formation, the curve showing that the percent- 
age of sugar varies usually with the temperature. The altitude at 
the South Carolina station and the fact that only the Crosby variety, 
having a higher sugar content than the Stowell, was planted in 
Maine, are factors that must be considered, and may partly explain 
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Fig. 5.—Four years’ summary: Percentage of sugar in the corn, mean temperature, average length of day, 
and altitude at the different stations. 


the variations at these points. In the environment studies with the 
beet, however, it was found that the sugar content varied inversely 
with the temperature. The curve showing the average length of day 
also follows that for the percentage of sugars very closely. The 
curve representing altitude appears in the case of the South Carolina 
station to be an index to the sugar content and undoubtedly has an 
important bearing on the high results obtained at this point. There 
is not, however, sufficient difference in the altitude at the other sta- 
tions to form the basis of a definite general conclusion in regard to 
this point, and it can only be considered in a general way, being, of 
course, included in the effect on temperature. As has been stated, 
the rainfall, and especially its distribution, appear to have more 
influence on the formation of sugars than any other factor, and the 
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curves representing rainfall and percentage of sugars indicate this 
relation. The intersection of the rainfall and sugar content lines at 
the Maine station is, in reality, no exception, as less rain is needed 
in the colder climate. 

In figure 6 the line representing the percentage of sugar follows 
somewhat the percentage line for sunshine. This was even more 
striking in the 1906 work and is in accord with the accepted theories. 
Direct sunshine does not, however, appear to control the formation 
of sugars to quite the extent that has been supposed. In most cases 
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Fia. 6.—Four years’ summary: Average percentage of sugar in the corn, sunshine record, rainfall, and 
latitude of station. 


the percentage of sugars varies inversely with the latitude and 
directly with the temperature, and this fact is in direct opposition to 
that noted in the studies on sugar beets. Maine, however, consti- 
tutes a notable exception. 

On comparing the averages of the total sugars for each station, 
South Carolina shows a percentage of 24.42 and Maine of 23.96. In 
connection with this it should be borne in mind that the average 
obtained for South Carolina includes the Stowell Evergreen with the 
Crosby variety. In Maine only one variety was grown, and that was 
the Crosby. If the Crosby variety had been used alone for South 
Carolina, the average would have been 27.21 per cent. 
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As the growing season varied widely in different localities (and 
somewhat at the same stations in different years), the two varieties 
matured at slightly different times even at the same station, and the 
period of examination of the edible corn extended sometimes over 
two weeks, it was impossible to confine the meteorological data to a 
definite period. Therefore the averages for the four years, given in 
the following table, include the whole month in which the corn was 
planted, and that in which it was harvested, giving the general sea- 
sonal conditions. Both precipitation and temperature conditions 
immediately preceding planting would have their effect on germina- 
tion and therefore may logically be included. Any heavy rainfalls 
occurring during the examination of the corn are probably negligible 
and are therefore excluded from the average, the platted data ’show- 
ing the daily distribution of rainfall indicating the exact conditions. 


Summary of analytical and meteorological data, 1905-1908. 


[Data averaged for month of planting to month of harvesting, inclusive.] 


Mean 


Total Precipi- | Clear | Sun- 
Stations. sugars.@ eae tation. | days. shine. 
| 
Florida: Per cent. Ova | Inches. Per cent. 
eect ieee ees Pare er SED ee Peed. Be esos alee enasiepisie | 71.0 22. 66 34 62.0 
BRIE EL Goer, Senne BOE SO ee 74.0| 11.66 72 71.2 
Oeics soos Sk SMS one adie ace 2s Solace ae ack weiss 75.0 12. 55 66 74.0 
INGEDESRT Se CO SEE ERE EES eT AE CE ee 18. 41 | 73.3 | 15.62 57 69.1 
South Carolina 
RAG eeete ne ae ton oe Se ala cia eee ee moe & occa ata cielo wisticlers (2.0 19. 80 80 61.0 
eg eres rat ears Sees oe ot Se ERR cs.a, vation eticacstiene 71.6 28. 07 67 60. 0 
I) ieere eee ae Ser Sore cree ee ees oe a ese See 68. 7 | 13. 59 81 65.2 
GUN ter rena ae ae = bc a/h ee ae nein ot ORC eS cece ds 71.2 | 19. 23 73 61.0 
DSGUT Sage ehh en rr Td Lc ae 3442 |) 7.0.) 8017 75 61.8 
Maryland | 
ROW Sita ctan a= Ba n.4 Sacre Res Se Ee re ieiols bie a eiecin ase leave brates 68. 0 24. 49 104 52.0 
IGT Rees ARES Oe Rete os ne ae eter eo TERE Be ee ee eats 68. 4 28. 88 50 53.0 
TOY eee eee aba cpegeaine nek Na Ng see Re ea Ue ee Ol eee et 63. 4 | 16.95 58 56.6 
POOR RSs Bee oh 2 Fon aie ae RRS we ay acie o all eee Sateen 70. 7 11.92 63 63.0 
Soro eee ye aes | 21.66 67.6| 20.56 69 56.1 
New Jersey: | 
Ue OF iy acu a A ce aie aie 8 hes Aol an ne ee CE | 14.12 68. 0 16.91 87 61.0 
66. 2 nly pala! 45 60.0 
67.8 21. 46 56 55.0 
64.6 17.58 60 57.2 
67.8 20. 30 71 74.0 
66.6 19. 11 58 61.5 
62.7 10. 64 Be Sedeatmasis 
65. 0 8.53 BS a eae 
66.1 9.70 662) 452556. 56 
PAV GTAMO Nao J Uamicialetetics econ wales ses 23. 96 64.6 9. 62 Ub ee ageasne 


a Average of Crosby and Stowell Evergreen corn calculated to water-free basis. 
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Summary of analytical data for four stations, 1905-1908. 


CROSBY VARIETY. 


Average sugar content, : Average sugar content cal- 

edible condition. Average moisture. culated to water-free basis. 
Station. wD, eee See eee eee 

| 1905. | 1906. | 1907. | 1908. | 1905. | 1906. | 1907. | 1908. | 1905. | 1906. | 1907. | 1908. 

eS UY AY (aa CI 
Florida..... Seb be SB eel eces a. SOU 55005) 4299) tases oe BZ 2 G7e89 eee ee 15. 64 | 20.89 | 15.74 
South Carolina... -..- 12.22 | 4.73 | 7.25 | 5.19 | 65.84 | 76.77 | 74.27 | 76.72 | 36.05 | 20.64 | 28.98 | 23.17 
Maryland ...........|...... S201 640i aie lee eae 6927091) FOIM As eee SITE See 17.46 }\22: 72 |2525 5 
Connecticut Shui tetsherahe 7.73 | 4.23 | 4.83 | 4.76 | 73.01 | 65.26 | 71.19 | 70.12 | 30.44 | 12.46 | 17.19 | 16.58 
Maine 2022524 2aies 6: 0071) O66) loose ee 4.66") (79.30) |) F288; |s.5:-2- tdet2:\ da. ¢0.) 20, 94015. . ese 18.17 
STOWELL EVERGREEN VARIETY. 

Mlonidas tats nese. epee ANOT | 5485|/ Al59) ase eee 10527 | 77508) | 76.24 1225. 228 13.94 | 24.25 | 20.03 
South Carolina... -.. 6.68 | 4.99 | 4.95 | 4.41 | 75.54 | 71.72 | 76.82 | 75.50 | 27.95 | 18.07 | 22.05 | 18. 43 
Maryland 2:34). ..52225% 5.78 | 3.77 | 4.83 | 5.20 | 78.13 | 72.34 | 80.59 | 77.92 | 27.18 | 13.61 | 24.97 | 24.02 
New derseyeces: acne hase alte ecel same eae eee Fao Be es a | seein le ee 14 1 ee selec eee | ee 
Connecticut. ......-.. 5. 36 | 3.92 | 3.69 | 2.92 | 74.62 | 73.38 | 78.20 | 70.91 } 21.70 | 15.10 | 17.11 | 10.12 


DISTRIBUTION OF RAINFALL. 


In platting the daily distribution of rainfall the data for 1905 were 
not included, as no work was performed at the Florida station and 
only one variety of corn was planted in Maryland, New Jersey, and 
Maine. The period platted extends from the time when the first tas- 
sels appeared until work on the edible corn was discontinued, and the 
charts are based primarily on the Crosby corn, the Stowell Evergreen 
being usually about ten days less advanced. From the time of tas-— 
seling to the commencement of work on the edible corn is a period of 
from twenty-eight to thirty-five days, and this has been divided into 
sections of seven days each to facilitate the study of the distribution 
of the rainfall. 

At the Florida station (fig. 7) in 1906 rains occurred very frequently 
and they are the heaviest recorded. The two weeks following the 
tasseling show eight rainfalls with a total of 7.7 inches. During the 
third week no rain fell, but in the fourth week, just before the corn 
reached the edible stage, there were five rains giving a total precipita- 
tion of 0.8 inch, the record for the next day being 3 inches. During 
the period of harvest there were three more rains, the precipitation 
being 1.4, 0.84, and 1.12 inches, respectively, making a total of 3.36. 
From these data it would appear that as much as 14 inches of rain 
fell in the period from the time of tasseling to the harvesting of the 
corn—an excessive rainfall, explaining entirely the low sugar content 
recorded, even though more rain is required in this latitude than 
farther north. 

The chart for 1907 shows six rains with a total precipitation of 3.7 
inches during the twelve days following the period of tasseling. This 
is less than half of the amount recorded for the corresponding time in 
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1906. During the following two weeks no rain fell, the next rains 
being recorded when the corn was edible (1 inch) and during the har- 
vesting period (0.15 inch). The sugar content for this year exceeds 
that of 1906 by 5 and 10 per cent for the Crosby and Stowell Ever- 
green, respectively, and is greater than the figures for 1908 by 5 and 
4 per cent. 

Frequent light rains are recorded for 1908, two rains with a total 
precipitation of 0.7 inch on the second and third day after tasseling, 
and daily rains from the twelfth to the fifteenth day, inclusive, with 
the same small total precipitation. No further rainfall occurred until 
harvest time, when there was a precipitation of 2.15 inches, distributed 
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F1G. 7.—Daily distribution of rainfall by periods for 1906, 1907, and 1908 at the Florida station. 


over five consecutive days. For the entire four weeks preceding the 
season of harvest six rains are recorded and 1.4 inches of rainfall. 

From these data it would appear that excessive rainfall during 
the first two weeks after tasseling interferes decidedly with the 
storage of sugars, while the very light rainfall during the following 
two weeks represented almost ideal conditions. The undesirable 
conditions of 1906 are obvious, while 1907 and 1908 differ but little 
in total amount of rain (11.66 and 12.55 inches, respectively), both 
being less than the total for 1906 by about 10 inches. The supe- 
riority of the conditions of 1907 over 1908 was almost entirely due 
to distribution, as in 1907 the heavier rains fell during the first two 
weeks of growth, when needed most, while there was very little 
rain in 1908 during that period. The effect of the distribution and 
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amount of the rainfall on the sugar content would seem to be clearly 
indicated in this case. 

At the South Carolina station (fig. 8) in 1906 seven rains occurred 
during the period of tasseling, a total of 3.9 inches. No rain fell for 
the first two weeks of the growing period, when it was most needed, 
and in the second half of the growing period a total of twelve rainfalls 
amounting to 13.20 inches is recorded, and in three cases these are 
heavy, amounting to 1.2, 1.7, and 3 inches, respectively. Again the 
data show that the sugar content of the corn was markedly low in 
1906, accompanied by excessive rainfall both as to number and 
amount of precipitation, and an unfavorable distribution—that is, 
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Fic. 8.—Daily distribution of rainfall by periods for 1906, 1907, and 1908 at the South Carolina station. 


no rain in the early weeks of growth and heavy frequent rainfalls in 
the later weeks, from which a diminution in the storage of sugars 
would be expected. 

In 1907 three rains (1.5 inches) occurred during tasseling. In 
the first half of the growing period four rains (0.82 inch) fell. For 
almost two weeks in the latter half of the period no rains occurred, 
and in the week just prior to harvesting five rains are recorded, 
amounting to 1.65 inches. Again, the 1907 crop contains much 
more sugar than that of 1906 or 1908, exceeding the figures for 1906 
by 8 and 4 per cent, respectively, for the Crosby and Stowell Ever- 
green varieties. The year was marked by the absence of heavy 
precipitation and many small, well-distributed rainfalls, obviously 
ideal conditions in this regard and in strong contrast to those of 1906. 
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In 1908 there were four rains during the period of tasseling, a pre- 
cipitation of 3.03 inches, and for the first half of the period of growth 
five rains (4.39 inches) are recorded, the second half showing a pre- 
cipitation of only 2 inches distributed in three rainfalls. The sugar 
content for this year is the same as for 1906 in the case of the Stowell 
Evergreen and 2.5 per cent higher for the Crosby, occupying an inter- 
mediate position between 1906 and 1907. This coincides with the 
general theory as to the effect of the rainfall, since the 1908 rainfall, 
while fairly well distributed, is more abundant than that of 1907 
and was rather infrequent in the early growing season and plentiful 
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Fig. 9.—Daily distribution of rainfall by periods for 1906, 1907, and 1908 at the Maryland station- 


during the last week of development, the reverse condition being 
desirable. 

At the Maryland station (fig. 9) the total rainfall for 1906 was excess- 
ive, two especially heavy rains of over 2 inches occurring in the latter 
part of the growing period, three of about an inch, and five slight 
rains, this condition being again accompanied by the minimum 
sugar content in the three years. The Crosby contained over 5 per 
cent more sugar in 1907 than in 1906 and the Stowell Evergreen over 
11 per cent more in both 1907 and 1908. During the period in which 
the corn was tasseling three rains fell, a total precipitation of 1.3 
inches. Four-tenths of an inch of rainfall was recorded for the 
shower occurring in the following week. A succession of rains— 
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nine in thirteen days with a total precipitation of 7.6 inches—is next 
recorded, and two days prior to the harvesting time there was another 
rainfall, amounting to 0.95 inch. 

In 1907 two rains in the tasseling period gave a pecipiosiad of 
1.52 inches; the next week 0.15 inch fell in two days followed by ten 
days with no rainfall, when 0.75 inch is recorded. Again five clear 
days occurred and in the ten days before harvest five additional 
rains are recorded, aggregating a total of 1.95 inches: The charted 
data shown in figure 9 indicate much less rainfall than in 1906, espe- 
cially during the latter part of the season, although a sufficient 
quantity fell to meet the needs of the growing plant. The sugar 
content, as would be expected, is much higher than in the previous 
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Fic. 10.—Daily distribution of rainfall by periods for 1906, 1907, and 1908 at the Connecticut station. 


year, and furnishes another striking example of the effect of frequent 
slight precipitations. 

The record for 1908 shows two light rains during the tasseling 
period; three rains (1.92 inches) occurred in the second week there- 
after, and one more (0.42 inch) a few days before the harvest. The 
sugar content of the corn for this year compared very favorably with 
that of 1907, being only slightly less, and the rainfall data parallel 
each other closely. 

At the Connecticut station (fig. 10) the 1906 and 1908 data are 
comparable until the fourth week after tasseling, when the chart 
for 1908 shows two rainfalls in one week of over 2.9 inches each. 
The Stowell Evergreen corn shows markedly the disastrous effects 
of these heavy rainfalls, being 7 per cent lower in sugar than in 1907 
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and 5 per cent less than in 1906. The Crosby corn, however, has 
only slightly less sugar in 1908 than in 1907, and it is of interest to 
note that this variety had practically matured before the two heavy 
rainfalls mentioned while the Stowell Evergreen was two weeks 
younger. The 1906 data are more favorable in this case, the rains 
not being excessive as at the other stations, but on the contrary only 
two rains are recorded during the latter part of the growing period, 
amounting to only 0.2 inch, the more important rainfalls occurring 
during the first two weeks after tasseling. 

The year 1907 is again marked by a rather small rainfall, but it 
is not so well distributed as at the other stations, there being only 
two rains during the first two weeks, followed by rather frequent 
though moderate rains up to the time of harvest. While these data 
are hardly to be called contradictory, the effect of the distribution 
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Fic. i1.—Daily distribution of rainfall by periods for 1906 and 1908 at the Maine station. 


of rainfall is not so striking in this case except in so far as the 1908 
crop is concerned, the 1906 crop remaining low in sugar despite the 
more favorable rainfall conditions. 

The Maine station (fig. 11) shows a low rainfall for both 1906 and 
1908, especially the latter year, when only four rains with an aggre- 
gate of 0.08 inch fell after the period of tasseling, evidently not a sufh- 
cient supply even in a colder climate where less moisture is necessary. 
There is also a better distribution of rain for 1906 and the analyses 
show more sugar for this year, exceeding 1908 by nearly 3 per cent. 

While the problem is too complicated for its solution to rest with 
any one factor, the data for the several stations indicate that within 
reasonable limits, and when none of the other conditions are extremely 
untoward, it is on the even distribution of a very moderate rainfall 
more than any other one factor that the sugar content depends. 
Excessive rainfalls at any time, and particularly during the latter 
part of the growing season, tend to decrease the sugar content. 
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GENERAL CONCLUSIONS. 
By H. W. Wiey. 


1. The content of sugar in sweet Indian corn does not depend so 
much on temperature and length of day as is the case with the sugar 
beet. In the latter case the content of sugar varies inversely with 
the temperature, provided the latter is such as to permit normal 
growth. In other words, the lower the temperature during the grow- 
ing season (within reasonable limits) the higher the content of sugar. 
This does not appear to be the case with sweet Indian corn, since a 
higher average sugar content is found in South Carolina and Florida 
than in Connecticut and Maine. . 

2. The content of sugar in sweet Indian corn rapidly diminishes 
after the ear is separated from the stalk. The speed of the diminu- 
tion depends largely on the temperature, bemg more rapid with a 
higher and slower with a lower temperature; this rule, of course, 
applies to ordinary conditions. This disappearance of the sugar is 
doubtless due to the continued growth of the grains of the ear and 
the transformation of the sugar which they contain into starch or 
some other form of nonsaccharine carbohydrate. Sweet Indian corn 
intended for the table, therefore, should be harvested as short a time 
as possible before being delivered for consumption, and during the 
intermediate period should be kept at as low a temperature as can 
be secured without freezing. 

3. The chief value of Indian corn for the table is found in its sweet- 
ness, although this must be coupled with succulence and tenderness. 
The flavor of the naturally sweet Indian corn can not be successfully 
imitated by the artificial addition of sugar. Hence it follows that 
there is some particular form in which the sugar is combined by nature 
in the corn which gives it its high value, and mere sweetness, pro- 
duced either by added cane sugar or by saccharine, does not give the 
fine flavor of a naturally sweet product. 

4. The chief difference between the Indian corn of the extreme 
North and that of the extreme South is found not so much in its con- 
tent of sugar as in its succulence, the lower temperatures of the North 
making the corn more tender and edible for a longer period than 
the extremely high temperatures of the South. The season, there- 
fore, during which the green Indian corn can be used and kept in 
good condition is longer in the North than it is in the South; in other 
words, the ripening process is not so rapidly completed in the North. 
Further, although the southern-grown corn was superior in sugar 
content it was inferior in yield and general physical appearance. It 
would appear, however, that the superiority in sugar content of the 
southern corn opens up a possibility of acclimating the most favorable 
varieties and by selection and careful cultivating greatly improving 
the southern-grown product. 
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5. Of all the factors of the environment which affect the edible 
quality of green Indian corn it appears that the amount and distri- 
bution of rainfall are the most important. A moderate and well- 
distributed rainfall, especially during the growing season, is necessary 
to produce a crop having the best qualities. Excessive rainfall in 
the latter part of the growing season or a great deficiency during the 
germinating and growing period equally interferes with the excellence 
of the crop. Naturally, a larger rainfall is needed in the Southern 
than in the Northern States, and in fact it seems to be more impor- 
tant that it be evenly distributed there. This idea leads to the sug- 
gestion that the very best results in the growing of sweet Indian 
corn for consumption in the green state may be looked for in the irri- 
gated regions, where the supply and distribution of water are under 
absolute control. The cost of land, however, in such localities is so 
great as to render farming more expensive, and hence the great areas 
devoted to the production of green Indian corn will probably continue 
to be found in the northern portions of our country where usually the 
rainfall during the growing period is distributed in such a manner as 
produces the best crop. The great areas of sweet corn will, there- 
fore, still be found on the Atlantic coast from Maryland north and in 
the northern parts of the States bordering the Ohio River, and even 
touching, in some places, the Canadian frontier. 

6. From the data which have been recorded and from the general 
summary it is evident that the graphic representations of the influ- 
ences of environment in the case of green Indian corn are not so 
valuable as was the case with the sugar beet. The curves showing 
variations in temperature, latitude, and altitude, the amount of sun- 
shine, and the quantity and distribution of the rainfall, can not be 
so readily compared with the lines showing the sugar content as in 
the case of the sugar beet. The graphic charts, however, are of use 
in showing the general relations which exist, especially between the 
content of sugar and the rainfall and temperature, but they can only 
be properly studied in connection with the careful reading of the text. 
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